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Here's your direct line into one of America's leading computer manufacturers. 

Simply send us a fax, and we'll fax hack to you the inside story on CompuAdd computer systems. 

You'll see why our customers are so pleased with the quality and reliability of both CompuAdd the 
Computer and CompuAdd die Company. 

Buying direct from CompuAdd is easy. Our locations in Europe give you the rapid delivery and 
support you want, CompuAdd 1 * 30-day money-back guarantee, telephone technical support and 
on-site service are prime reasons why our customers are so satisfied. In fact, a recent independent 
customer service survey Found that CompuAdd led the LIS, PC industry in its commitment to 
customers and in value/price performance. 

CompuAdd's success grows from its 1,500 employees' dedication lo quality. And with more than 
30,000 square metres of manufacturing space* CompuAdd is well equipped to deliver that quality 
when you need it and where you need it. 

When you look into CompuAdd, it's not hard to see why our international sales have doubled 
over the past year. And it's not hard to see why CompuAdd’s total sales topped $515,000,000 in 
1990 — up from $400,000,000 the previous year. 

All this proves how popular Compu Add's way of doing business is. Because buying direct from 
the manufacturer is quite simply the best way to 
buy. It's easy. It's fast. It gives you our support 
and expertise. 

Best of all, it gives you the Company, not just the 
Computer. 
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Please fax me the facts 
about CompuAdd computers. 


Simply check the products that interest you and fax this form to the number for your 
area. CompuAdd will send you spec sheets by return fax. It’s the most direct way to 
get information about any computer. Direct from the manufacturer! 

I would like to receive information about: 


Systems 


Q CompuAdd 212 
(80286/12MHz) 

□ CompuAdd 316s 
(80386SX/16MHZ) 

□ CompuAdd 320s 
(80386SX/20MHZ) 

□CompuAdd 325 
(80386/25MHZ) 
□CompuAdd 425 
(80486725MHz) 


□ CompuAdd 333T 
(80386/33MHz - Tower) 

□ CompuAdd 333D 
(80386/33MHZ - Desktop) 

Q CompuAdd 433T 

(80486/33MHz - Tower) 
Q CompuAdd 433D 

(80486/33MHZ - Desktop) 
Q CompuAdd SS-1 
(Workstation) 


Hardfiles 

Q4omb 

□ 150MB 

□ 80MB 

□ 330MB 

□ 110MB 

Q630MB 

Controller 


I 1 IDE Interface/Hardfiles 
n ESDI HardCache/Hardfiles 
QjSCSI HardCache/Hardfiles 


Name:_ 

Title:_ 

Company: 
Address: _ 


Telephone: 


Fax: 


II 

France 

Fax*: 33-1-4036-4676 

Free*: 05-222-333 

Long Distance *: 33-1-40364949 



Germany 

Fax*: 49-6181-910111 

Free*: 0130-6009 

Long Distance *: 49-6181-91010 



United Kingdom 

Fax*: 44-272-254-881 
Free*: 0-800-525-295 
Long Distance *: 44-272-254-789 


CompuAdd 

CORPORATION 

12303 Technology Blvd. Austin, Texas USA 78727 

|*| 800 - 387-3266 95-8000100401 gg 0800-373535 01306009 | 1 1^0364949 
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“Now all of my customers can 
afford to put a 486ASX on every 

desk. Richard. D. Darrell, President, Direct Computer Corporation 
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486ASX 


Upgrade 2 ways 
using ALR's 

1 Supercharged 
486 CPU/Math 
! Coprocessor 
Chip. 
Increase 
perfor¬ 
mance up lo 25% 
instantly or 
simply add a math 
coprocessor. 


ALR's modular system architecture 
allows you to inexpensively Just Upgrade 
the CPU! whenever you need more 
processing power. 


AH Of Our Custemas 
HunkThey Can Affind 
a486. 
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ALR BusinessVEISA 486ASX 


YouVe got that insatiable craving 
for performance that only the 
power of an i486™ can satisfy. 

Now, with ALRs complete family of 
advanced i486SX™ systems, you 
can get the full strength of a 
20-MHz i486SX processor at a 
price that will revolutionize the way 
you view i486 technology. 

The flagship of this family is the 
powerful new BusinessVEISA 
486ASX™*, With its i486SX 
processor, this system is truly “32- 
bit ready" - it's completely compat¬ 
ible with 32-bit versions of UNIX™, 
OS/2™, and 386 mode of 
Windows™ 3.0. And as a member 
of ALR's award-winning VEISA™ 
family, the BusinessVEISA 486ASX 
surrounds this innovative proces¬ 
sor with a full assortment of 
cutting-edge technology. 

From its true 32-bit EISA bus to its 
trail-blazing “Just Upgrade the 
CPU!™” processor upgrade tech' 
oology T the BusinessVEISA 
486ASX is designed to take you 
comfortably into the future. 
Suppose a year or two down the 
road you need more processing 


power. The BusinessVEISA 
486ASX gives you two ways to 
upgrade. The first, and most 
inexpensive method, utilizes ALR's 
Supercharged 486™ CPU/Math 
Coprocessor Socket. Just plug 
an ALR Supercharged 486™ 
CPU/Math Chip into the socket 
found on your system's 486ASX 
CPU module. You'll instantly get 
all the performance (and the 
integrated math coprocessor) of a 
true 25-MHz Intel i486 processor. 
That’s enough power to take on 
advanced database and statistical 
applications, even CAD/CAM. 

MIPS Benchmarks 



26 % increase in performance 


BusinessVEISA 4B6ASX with Supercharge 18£ CPU'Malh Chip 


J*i#i Upgriia* rrto rpftmoiogy rv» r '« Ife door to future, taster sitocesaota 


And when you need even more 
processing power you can add 
64-KB of optional cache memory or 
replace the 486ASX CPU module 
with one of ALR’s 33-MHz (or 
faster) i486 modules. 


There's no reason to deny your 
craving for power any longer. 
Contact: 


in 



ALR International (PTE) Ltd. 

140 Paya l^bar Road. #04-11. A-Z Building., 
Singapore 1440 

TEL: (05) 742-0866 FAX: (65) 742-7866 

Advanced Logic Research. Deutschland 


Corporate Headquarters 

9401 Jeronimo. Irvine. CA 92718 USA 
TEL: (714) 581-6770 FAX: (714) 581-9240 

ALR (Canada) Ltd, 

22 Riviera Drive 

Markham. Ontario Canada L3R 5M1 
TEL (416] 940-6668 FAX: (416) 479-9855 

ALR (UK) Ltd. 

16 Kingfisher Court, Hambridge Road. Newbury. 


FREE 

Burgweg J3. D-6242 Kronberg. Germany 

Berkshire. RGI4 5SJ 


TEL 6173-79198 FAX: 6 J 73-5376 

TEL: 635 521922 FAX: 635 521844 


Microsoft 2 MS-DOS® 


ALR 

ALR 

ALR 

ALR 

Model 

PowerFlex 

BusinessVEISA 

BusinessSfation 

MPS 

4.01 & Microsoft 


4B6ASX 

466ASX 

486ASX 

486ASX 

Windows™ 3.0 with all 

CPU 

20-MHz i486SX 

2ChMHz i486SX 

2ChMHz i486SX 

20-MHz i486SX 

ALR 486ASX Models. 

Bus Architecture 

ISA 

EISA 

EISA 

Micro Channel 

While supplies last 

RAM Standard 

1-MB 

1-MB 

1-MB 

1-MB 

Floppy Standard 

1.44-MB 

1.2-MB 

1.2-MB 

1.44-MB 


Storage Boys 

4 

4 

3 

4 

" BusinessVEISA 466ASX prices start at S2795 

Prices and cofiliguratiQfis subject io change wLhuui 

Total Slots 

6 

9 

5 

8 

nodes Brices based on d,5 dollars ALR is a 
registered trademark cl Advanced Logic Research. Inc. 

AH other brand and product names are trademarks or 

Upgrade Path 

Ail? Supercharged 

ALR Supercharged 

ALR Supercharged 

AUR SuperCharged 


486 CPU/Math Chip. 

486 CPU/Moth Chip. 

486CPU/Math Chip. 

486 CPU/Math Chip, 

registered trademarks cl ihoir respective owners. « 


25-MHz I486 Module 

25-MHz i486 Module 

254MHz i486 Module 

25-MHZ i486 Module 

1991 by Advanced Logic Research, Inc 



33-MHz I486 Module 

33-MHZ i486 Module 

33-MHz I486 Module 
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25 MICROBYTES 

Is the Advanced Computing 
Environment the next coming 
of the PC? 


36 FIRST IMPRESSIONS 
42 Seven’s a Success 

A long-awaited Mac OS offers 
compatibility, new features, 
and a future growth path. 



52 HP/Apollo 9000 Series 700, 

the fastest Unix system 
we’ve tested 


Zenith ’s MastersPort 386SL 
and SupersPort 486, 

the first 386SL~based low-power 
notebook and a loaded 486 portable 


Turbo Pascal for Windows, 

finally, an easy way to develop 
Windows applications 


GUI Programming Facility, 

software that takes away some 
of the pain of developing 
PM applications 


124 Window Wars 

The leading graphical user interfaces go head to head. 


139 Tools for Window Workers 

Development systems make it easier to create GUI programs. 

151 Resource Guide: Graphical User Interfaces 


153 Embedded Systems in Control 

The proliferation of, and new trends in, embedded systems. 


NSTL SUPPLEMENT 


171 Advanced Spreadsheets 


STATE OF THE ART 


196 MULTIPROCESSING 

Introduction 

199 Multiprocessor Surf’s Up 

A parallel technology that’s gone 
from Real Soon Now to Here Now! 



209 

219 


Catch as Cache Can 

Cache coherency is a critical 
element of shared-memory 
multiprocessor systems. 

Popular and Parallel 

Various approaches to creating 
truly scalable shared-memory architectures 



231 Scaling Up: Get the Message? 

Message-passing multicomputers bypass shared memory. 


66 WHAT’S NEW 

Desktop power for use on the 
road, working in DOS on your 
Mac, and more. 


245 Symmetry, Thy Name Is Unix 

Unix SVR4/MP: A new standard for multiprocessing with Unix? 

255 Resource Guide: Multiprocessing Systems 
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REVIEWS 


OPINIONS 



The Nextstation: 

A High-Performance Graphical Workstation 
with a PC Price Tag 

Can Next take on both Sun and Apple? 


Borland C++ 2,0 Moves into Windows Territory 

Borland’s latest compiler produces DOS and Windows applications. 


89 USER'S COLUMN 
DOS Decisions 

by Jerry Poumelle 
Jerry works with the Arche 
Legacy 486/33 and Digital 
Research's DOS 5.0, 


414 PRINT QUEUE 

A Passage from India 

An intriguing biography 
of an Indian genius. 


PRODUCT FOCUS 
Paint for the Pros 

The BYTE Lab tests eight 
professional-level paint 
programs for Macs and PCs. 


No-Compromise 
Notebooks with 
386SX Power 
From a torrent of SX 
notebook introductions, 
one clear winner emerges, 

WaveLAN: A Network 
with No Strings Attached 

NCR's product does away 
with LAN cabling—for a price. 


BUSINESS 
CONNECTION 
A LAN Away 
from Home 

by Wayne Rash Jr. 
Your LAN: You can 
take it with you, 

ROUNDTABLE 
Who Needs GUIs? 
The pros and cons 
of graphical 
user interfaces. 


107 


What-if CAD: Parametric Math Migrates to Windows 

DesignView and Cedar offer CAD designers what-if analysis tools. 

Windows Display Managers File Rough Edges from Text 
How's your face? Windows font managers finally make true 
WYSIWYG a reality. 


HANDS ON 


SOME ASSEMBLY 

343 

NETWORKS 

REQUIRED 


The A1X Alternative, 

The Big Index 


Part 2 

Create an efficient keyword 


by Barry Nance 

index for all the files 


The search for the right 

on your disk. 


network-support software. 

UNDER THE HOOD 

351 

BEYOND DOS: 

The Evolution of PCL 


Windows Meets AI 

Version 5 of Hewlett- 


by Martin Heller 

Packard's PCL beefs up 


AI applications come 

the standard office printer. 


to Windows, 

SOFTWARE CORNER 

357 

IMAGINATIONS 

Just for Checking Up 


System 7*0—Apple 

Three free utilities for DOS, 


Defines Its Future 

Mac, and Unix systems. 


by Don Crabb 

The Mac moves into the 1990s 

ASK BYTE 

Floppy disk drives, drivers. 


with a new operating system. 

photography, and more. 
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THE UNIX/bin 
Networking Unix 

by David Fiedler 

Networking on LANs 
and the Internet. 


416 STOP BIT 

Windows of Vulnerability 

What will the coming of 
the GUI mean to the blind 
and the learning-disabled? 
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Unreliable software continues 
to strike a nerve. 
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"Tri-Star is king of the 33MHz 486 Mountain." 

PC WEEK 


Analyst's Choice, February 18,1991 


Tri -Star Computer continues to 
outdistance the pack as America's 
prefered supplier of high-end 486 
Workstations. Read the reviews and 
you wiil understand why Tri-Star is 
the undisputed 486 champ. 

"Tri-Star's 486/25 rates honorable 
mention for its thoughtful design 
touches , two year warranty and 
excellent service program .' 

PC Magazine 

Editor's Choice Honorable Mention, 
September IT, 1990 

"Tri-Star's edge is its good documenta¬ 
tion and excellent service policy." 

PC Sources 

486/33 Lead Review, February 1991 


Flash Cache 486 
Computers 

Features Include; 

Intel 80486 Processor 

SMB RAM (Expandable to 16MB On Board) 
64K High Speed Static RAM Cache 
2T0M8 1 Sms Hard Disk Drive 
1,2MB 5.25-inch Floppy Drive 
1,44MB 3.5-inch Floppy Drive 
1024 x 768 SVGA Adapter w/1 MB RAM 
14 ir Non-interlaced SVGA Color Display 
Microsoft DOS 4.01 6c Windows 3.0 
High Res 400 DPI Three Button Mouse 
Quality 101 -Key Tactile Keyboard 
Two Serial Ports and 1 Parallel Port 
Fully DOS, UNIX k Novell Compatible 
Circle 332 on Inquiry Cord. 


FC425i 

$3755 

FC433I 

$3995 

Upgrades: 

16" Color Display $695 
20" Color Display $1695 

Rash Cache if MHz 386 as above with 
4MB RAM £f 12SMB Hard Drive 
—Only $2655 



U TRI ►STAR 

COMPUTER CORPORATION 

1800 . 678-2799 

707 West Geneva, Tempe, Arizona 85282 

Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602345-0110 
Monday - Friday 7:OOam-7:OQpm MST 
Saturday 9;00anv4:00pnn MST 


All Flash Cache Compute 
Systems Include: 

♦ 2 Year Parts k Labor Warranty 
* 60 Day Money Back Guarantee ♦ 12 Month 
On-Site Service + Overnight Parts Replacement 
* Lifetime Toll-Free Technical Support 
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When you build a better mou 


Microsoft Mouse devotees num¬ 
ber over 6 million, and counting. 

Just what kind of mouse inspires 
people this way? 

Well, the kind with a patented 
ergonomic design and high resolution, 
400-points-per-inch tracking. 


The kind of mouse that wins the 
PC Magazine Editors’ Choice Award 
and Technical Excellence Award. 

Not to mention the 
Innovation in America 
Design Award from Busi¬ 
ness Week, the Industrial 


iTl! 

j mm 

19 19 
WINNER- 
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Customers in Canada, call (416) 568 3503. Outside North America, call (206) 936-8661 © 1991 Microsoft Corporation. Alt rights reserved. Microsoft and the Microsoft k 
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you build abigger following. 

Design Award from Industrie Forum ber one mouse, call (800) 541-1261, 
and others. Department P98. 

And incidentally no mouse works We’ll be happy to point you in 

better with another innovation of ours, the right direction. 

Microsoft Windows" graphical environ- mm~ _ g m 

ment version 3.0. IrllCKfSOH 

To track down America’s num- Making it all make sense" 


istered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. The Microsoft Mouse design is patented . (Design Patent #302,426.) 



EDITORIAL 



FRED LANGA 


Here We Go Again. .. 


I admire Intel. The company does a spectacular job 
of advancing technologies and delivering success¬ 
ful products based on those technologies. No mat¬ 
ter where you stand in any of the CPU religious 
wars—segmented versus flat, big-endian versus 
little-endian—one undeniable fact remains: More peo¬ 
ple use Intel-based PCs than any other type. There’s 
not even a dose second. Time after time, Intel has set 
the de facto standard for what 
is acceptable on the desktop. 

When Intel competes on 
technological grounds. I’m 
one of the company’s biggest 
fans. Anytime Intel rolls out 
new computing technology, 
our options increase, we can 
do more with our computers, 
and the prices of older technologies go down. More 
computing horsepower gets into the hands of more 
people. 

But sometimes, Intel competes by creating artificial 
distinctions among chips—distinctions not based on 
technological advances. In fact, the 386SX was techno¬ 
logically backward: a 32-bit chip stuffed into a 16-bit 
package. Intel could have served the low end by letting 
prices of true 32-bit 386DX chips fall, but instead it 
chose to prop up DX pricing and tried to kill off low- 
end competition from non-Intel 286 chips. When Intel 
ran ads that said “No 286,” it really meant “No Ad¬ 
vanced Micro Devices,” and “No Fujitsu,” and “No 
Harris.” The ads also really meant “No competition.” 

Well, the competition struck back anyway, and 
AMD is now shipping a very nice, perfectly legal clone 
386 chip. Other companies have clone 386 chips in the 
works, and Intel is feeling threatened. 

Enter the i486SX. While the original i486 was a gen¬ 
uine technological advance, the i486SX is retro: a 
slowed-down i486 with its built-in FPU deliberately 
disabled. While the rest of the industry differentiates 
products through value added, Intel has chosen to dif¬ 
ferentiate this product through value subtracted. It’s 
like an auto maker taking a perfectly good V-8 engine, 
disabling two cylinders, and selling it as a V-8SX. 

So, like the 386SX before it, the i486SX is another 
chip with no technological reason for existence , but one 
that will have a huge market impact because of massive 
ad campaigns (watch for them soon) and knee-jerk re¬ 
sponses from tub-thumping publications. 

This kind of marketing game might be amusing if it 


Intel delivers 
the i486SX chip, 
and the CPU waters 
get murkier still 


didn’t hit us in our wallets. Consider: If Intel can take a 
fully functional i486, perform extra work on it to turn 
off some of the functions, and sell it to you at a low 
price, Intel could sell you the fully functional i486 at 
that same price—or less, because the original chip 
doesn’t require the extra step of disabling functions. 

Once you get past the marketing games, what’s left is 
the issue of price/performance. It’s not a question of the 
i486SX being nonfunctional: Of course it works. With¬ 
out the FPU and with a slower clock, what’s left of the 
chip (which still does have the i486’s improved instruc¬ 
tion set and on-board cache memory) falls between gar¬ 
den-variety 386 chips and fully functional i486 chips. 
And that’s what Intel wanted. 

The first systems we’ve seen that are built around the 
i486SX perform about as you’d expect, but they cost 
much more than alternative systems that deliver equiva¬ 
lent performance. 

This price/performance gap is much wider than I’d 
expected. I’d thought that—CPU pricing aside—the 
other parts for a 40-MHz 386 system would be substan¬ 
tially more expensive than the parts for a 20-MHz 
486SX system. We’d gone into this 486SX versus AMD 
386/40 expecting price/performance parity. But the 
system designers we’ve talked to said the parts-priemg 
differences aren’t significant, and the fruits of their la¬ 
bors seem to bear this out. 

In this month’s cover story, you’ll see how a Club 
American Technologies system built around AMD’s 
new 40-MHz 386 clone chip easily matches and/or ex¬ 
ceeds the CPU performance of i486SX-based systems 
from ALR and AST. But the Club system costs one- 
third to one-half less than the ALR and AST systems. 

Other manufacturers have signed up for the AMD 
chip or for some of the other 386 clone chips that are in 
the works. Some of these will offer performance boosts 
and extra features that will leave the i486SX in the dust. 
The price/performance gap will widen. 

The i486SX will have its day, and systems with good 
price/performance will emerge. But for now, if you 
feel yourself succumbing to 486SX fever, consider the 
alternatives before you reach for your wallet. 

I’m waiting for Intel to return to technological lead¬ 
ership, with this summer’s expected announcement of 
the 586 and higher-clock-speed i486 chips —real ad¬ 
vances that are worth getting excited about. 

—Fred Langa 
Editor in Chief 
(BIX name “flanga 
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Consolidated Statement of Ca&h Flow 

fncrease ('Decrease) in Gash and 
Cash Equivalents fin thousondv) 


Cash flows from operating activities 
Net income (Ices) 

Operating activities Adjustments: 

Depreciation and Amortization 
Changes in assets and liabilities: 
Accounts Receivable 


WORLD TRAVEL, INC. 


_ 


Year Ended March 31, 
1993 1692 1991 


Invantortas 

Miscellaneous 


Accounts payable 
Income taxes payable 
Other 


902 


676 


453 


1,456 


1,299 


(3*9) 

265 

(32«| 

789 

126 

512 


(452) 

220 

m 

342 

124 

( 2 «) 


254 


201 

252 


(654» 

(75) 

384 


With Quattro Pro’s WYSIWYG, what you see onscreen is what you get on paper. 


Borland’s New Quattro Pro 32 
WYSIWYG and WYSI 


Quattro® Pro is the hottest spreadsheet on the 
market. Consistently delivering the best power fea¬ 
tures: Multiple worksheet consolidation, advanced 
publishing and 1-2-3® compatibility. 

Now Quattro® Pro 3.0 
adds WYSIWYG, plus 
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Choose from a spectacular 
library of fonts, colors , graphics 
and clip art to create winning 
presentations. There s even 
slideshow sound and transi¬ 
tion effects! 


Feature 

Quattro Pm 

1-2-3 r3.1 

1-2-3 r2 2 

'“live" editable WYSIWYG spreadsheet 

Yes 

Yes 

No 

WYSIWYG page preview 

Yes 

No 

No 

Banner (sidewayS’Oriented) printing 

Yes 

No 

No 

Print-TQ-FiT" automatically on a pagE 

Yes 

Yes 

NO 

Backsolver technology built in 

Yes 

No 

No 

3-D graphs (ribbon, ste p, bar, area, pie) 

Yes 

No 

No 

Worksheet zoom 

Yes 

Yes 

No 

□raw package built in 

Yes 

Yes 

No 

Clip art library 

Yes 

No 

No 
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a theatre full of graphics, publishing and presentation 
features that will dazzle even the most demanding 
audience. And, unlike 1-2-3 
r3.1, all of Quattro Pro’s fea¬ 
tures, including WYSIWYG, 
are seamlessly integrated 
into one set of menus, greatly 
enhancing ease-of-use. Just 
another example of how 
Quattro Pro’s advanced techno¬ 
logy is built in... not tacked on. 

1-2-3 Users! 

Upgrade now for only $129" 

Join the more than 3/4 million 
people who have already 
switched! And for an addi¬ 
tional $49®, you can get 
Pro View* the ultimate pre¬ 
sentation toolkit. 

60-day, money-back guarantee. 

Order today! See your dealer or 

CALL NOW 1-800-331-0877 


New Banner and Print- To-Fit 
printing options let you print 
reports your way. 


QUATTRO PRO 



B 0 R 1 A N D 


| CODE: MB73 1 


Makers of Paradox* Quaffro" Pro, ObjertVisionr Borland* CV+, Turbo C++, Turbo Pascal' and Sidekick.' 

COM GBp art IrAgtt, 2D professionally designed chart styles, a 1UI cola 'haw to” presentation gride. arMBUtmal loots anti sounds, plus SlDO worth of 35mm 
from Brilliant imaged Upgrade pricing in 1L& dollars end good ill U S- and Canada paly. Dealer prices may vary. Copyright * 1391 Borland. Bl M01A 
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All the monitors you’ll need for 


What you see is the remarkable MultiSync 3D color monitor from 
NEC. What you don’t see is how this one 14" monitor can accommodate 
not only the broadest range of current mainstream standards, but also 
the next standards to become 


mainstream—8514/A and 


1 

XGA, with brilliant color 





resolution of 1024 x 768. 
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Built around our award- 





Git a $59 to $209 



rebate an a MuUiSipie 



* * 1 j * i n COltor monitor wh*-n 

winning multiple fre- *,,,^w 



desktop or partabU 

PCs, now thrmfjk 

June .W, im* Fur 



quency technology, this 

detail*, call 

FHOO-NEC-iNFO. 






one monitor automatically adjusts to frequencies from CGA all the 
way up to 8514/A and XGA. Which means even if you haven’t moved 

UultiSyrnL n i t'Mjvnwli oi Nf-C TueflfuJknjj#,, Ire 

up to 8514/A or XGA yet, you have the opportunity to purchase a 

Itiu PVP arvtl 3514.'* *<• I v <»<! L‘aa.-i,ai e * !>i eh. ini..-..t,m U i Uki .^,1 Corpora 1-nn 

monitor through foresight, rather than hindsight. 
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all the resolutions you’ll need 


Especially since the MultiSync 3D also has a microprocessor-based 
digital control system that provides automatic screen configuration, 

lets you select the ideal resolution for your software, and even has a 

memory that recalls your 
preferred screen settings. 
And it * s also compatible 
with the IBM PC/XT/AT, 
PS/2 and the Macintosh 
computer systems. 

Now, since NEC is ready 
to accommodate even the newest graphics standards to emerge, 
maybe the real question is: Are you? 

KFC IS , l?,lpmnrK 0* fJ£C CcFpuroUnn 

For literature call NEC at 1-800-826-2255. For details, call 1-800- 

MutHirtiilt ±L-iriaAiinihrr mt-ijnfcK Mm inhiv II, «i. lie? ana ST ',10 

FONE-NEC. And in Canada, call 1-800-268-3997. 
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Your business is safe with us. 



WU help you keep your business rolling. With our 4 megabyte diskettes 
and 3M Magnus'" L35 daia cartridges you have a whole new generation 
of data storage media for high capacity systems. So, whatever format or 
capacity your data is stored in, we’re ready when you are. 

That’s why more business protects important information on 
3M brand diskettes and data cartridges than any other brand in the 
world. Call 1-800-888-1889 ext. 4 to find out more. 

Innovation working for you™ 
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The IBM RISC System/ 

The power you’ve been seeking 





It’s a never-ending quest for power seekers. 
You’re always looking for ways to run your favor¬ 
ite applications faster. Well, search no more.The 
RISC System/6000™ family of POWERstations 
and POWERservers gives you power that soars 
as high as 23 MFEOPS. 



M FLOPS 

MIPS 

SPECinark* 

POWERstation 320 

8.5 

29.5 

24.6 

DEC Station 5000-200 

3.7 

24.2 

18.5 


When it comes to porting, your ship 
has come in. Of course, all the speed in the 
world wouldn’t mean much without the applica¬ 
tions you need. So the RISC System/6000 family 


already has more than 2*500 of the most popular 
technical and commercial applications up, run¬ 
ning and running fast And if you think you 
know a good t hing when you see it, so do soft¬ 
ware vendors. That’s why you’ll also be seeing 
more and more applications coming on board 
tlie RISC System/6000 platform all the time. 
And if you like to build your own solutions, 
thores a lull arsenal of enablers and relational 
data bases from leading vendors, as well as 
CASE tools and a host of popular programming 
languages. 


A smorgasbord of solutions. Applications 
already announced include the IBM engineering 
design packages CADAM“ CAEDS™ CBDS™ 


MFLCJPS ana Ihe results of the dotible’pfedsior, afl FORTRAN Unpack lest 100x100 array suite. The Dtirystone Version 11 test results are used to compute RISC Systern/0000 Integer MES value where 1/57 Qtuystones/seconci is 
1 MIPS (Va* liyr&O) SP&Cmark is a geometric mean or mn benchmark lasts. A 1 performance data arc based an putHislied bencftmafr inkymabcn. 

IBM is a registered trademark, and RISC System/6000 and GAEDS are trademarks of Inlematonal Business Machines Corporation. SPECmarit is a trademark of Standard Performance Evaluation Corporation. UNIX is a registered 
trademark Of UNIX System LabOntfoneS. Inc. CADAM is a trademark Of CADAM INC- CAtlA is a trademark or Dassault SyStemas. CBDS is a Inttfemark of Bell Northern Research Corporator!. DECstanon Isa trademark of DtgHal 
Equipment Corporation HAGARTFE HORRIBLE CharacSerts) © 1990 King Features Syndicate, Inc, © IBMCorp 1991, all rights reserved 



































CAT! A" and AES. Also available are a broad 
spectrum of solut ions from vendors like Valid 
Logic, MacNeal Schwendler, Swanson Analysis, 

SAS Institute, SPSS, Wavefront, Alias, Polygen, 

Cadence, Fluid Dynamics International, Western 
Atlas, ECL Petro and creare.X. Scientific and 
technical applications are available in areas like 
physics, structural analysis, chemistry, securities 
trading, mathematics, earth resources, opera¬ 
tions research, visualization, graphics, technical 
publishing and more.There’s also accounting 
software like FourCen and support for leading 
UNIX-based office automation packages. And 
there are key industry applications for businesses 
in medical groups, retail stores, newspapers, 
pharmacies and many more. 

For the Power Seeker. 


Command enormous processing clout. 
The RISC System/6000 family is built to boost 
the performance of the software power seekers 
use most. It’s got the best floating point processor 
in the business for numerically intensive 
applications, plus a new superscalar processor 
and incredible 31) 


graphics capabilities. 
To find out more, call 
your IBM marketing 
representative or IBM 
Business Partner. For 
literature, call 

I 800 IBM-6676, 
ext. 990. 
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LETTERS 


The Roundtable Continues 

W hen 1 got my March issue, I turned 
straight to the new BYTE Roundtable 
discussion on why software doesn’t work* 

A programmer by profession, I was very 
curious to read what you had to say on the 
subject. 

Many in the forum completely missed 
the boat as to the real reason why software 
doesn’t work these days* They pointed to 
tight schedules, poor testing, and a lack of 
user uproar over bugs* These factors are important, but 
the real problem is software maintenance* Software 
maintenance encompasses a lot, including bug fixes, 
user-requested enhancements, enhancements designed to 
keep current with the market, and the like. 

The degree of maintainability of a software package 
has a direct bearing on how quickly, and how correctly, a 
package can be upgraded or debugged and brought to 
market* If poor programming practices are put in place 
when the package is first written or if poor maintenance 
practices are used, an upgrade is bound to have 
problems. 

Here’s an example: Almost every major textbook on 
software maintenance stipulates that the key is to write 
software in the highest-level language possible. What 
are most packages written in today? C. My experience 
with C is that debugging and validating chores are 
orders of magnitude greater than with such languages as 
Pascal or dBASE* This means that the chance a bug will 
slip through even rigorous testing is much higher* 1 be¬ 
lieve this is why Windows 3.0 has so many problems 
even though it is called the most thoroughly tested piece 
of software to date. 

In all fairness, the Roundtable participants’ points 
are valid. However, because of its ripple effect on the 
next update of the product, maintenance cannot be over¬ 
looked* And I also believe that the world's fascination 
with C is a step in the wrong direction toward solving 
the software crisis. 

Bill Jurasz Jr. 
Applications Engineer 
Texas Instruments 
Dallas, TX 

A s the owner of two AST Premium 386SX/16 boxes, 
one fitted with a Conner 40-megabyte CP344 drive 
and the other with a Conner 1G-MB CP3104 drive, I’ve 
been trying to figure out for over a year how to tell in ad¬ 
vance whether software I need has any chance of sur¬ 
viving in this temperamental environment. My shelves 
are littered with highly rated software products that 

WE WANT TO HEAR FROM YOU. Please doublespace your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor. BYTE. One Phoenix Mill Lane> Peterborough , NH03458. You 
can also send letters via BfXmail c/o “editors." 

Your letter will be read, but because of the large volume of mail 
we receive, we cannot guarantee publication. We also resene the 
right to edit letters. It takes about four months from the time we 
receive a letter until we publish it. 


weren’t worth the trouble created by system 
compatibility quirks* 

Perhaps the problem is lack of testing 
and quality controls in the software, as was 
suggested in your March Roundtable. I 
suspect, however, that it’s not that simple. 
In my case, the problems stem in substan¬ 
tial part from the way the Intelligent Drive 
Electronics (IDE) drives work and the 
drive vendor’s failure to provide software 
purveyors with information about quirks 
that the software must accommodate. 

Every time I have experienced a problem—and I have 
had a lot of them—it ends up being traced either to the 
IDE hard disk drive or to incompatibilities with the 
memory manager I am using (currently, Desqview 386 
with QEMM). At this point, I must confess that, having 
been burned so many times by so called state-of-the-art 
software and hardware, I am very reluctant to purchase 
anything that hasn't been out on the market for at least 
two years. 

Susan A . Henderson 
Chicago, IL 

Two Views of DR DOS 

Y our review of DR DOS 5.0 by Lamont Wood (“DR 
DOS Offers Hope for the RAM-Crammed/ 1 De¬ 
cember 1990) was at the very least enthusiastic—so 
much so that I ran right out and bought the product. I felt 
fairly safe because the article implied that this was a 
very DOS-compatible product with some nice enhance¬ 
ments, 

DR DOS 5.0 has major compatibility problems. I am 
writing to you because I think you must be more careful 
with these product reviews. I trusted the information 1 
read in your magazine* For the time being, at least, it's 
200 bucks down the drain. No major deficit here; how¬ 
ever, the money could have been spent on a product that 
works. 

I hope that your reviews will be more thorough and 
more accurate in the future. They are a big responsi¬ 
bility. 

J. Morton Stong 
Potrero, CA 

Problems are looked for and reported in reviews * On my 
system l encountered a problem only with the DR DOS 
COPY command, as / mentioned in the review . Further 
use (up to and including the writing of this letter) has re¬ 
vealed no other bugs * 

in other correspondence, Mr * Stong has complained 
of Xerox Ventura Publisher (among other packages) crash¬ 
ing on him . I have used both the GEM and Windows ver¬ 
sions of Ventura Publisher under DR DOS for some time 
now with no hint of difficulty. 

Our different experiences just serve to underscore the 
fact that the PC world is a wilderness of partially compat¬ 
ible hardware and software where tiny things like the 
setting of an interrupt jumper on an add-in board can 
play havoc. 

What*S remarkable is that horror tales like Mr. 

Stong *s are not (as far as I can tell) the norm . But , alas t 
they certainly happen.— Lamont Wood 
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All this was generated 
byWord for Windows. 

“Word for Windows sets the standard among Windows word pro¬ 
cessors...remains the product to beat in the Windows environment. ” 

—InfoWorld, January 7,1991 

“A session with Microsoft Word for Windows can make you rethink 
the whole category of word processing software. ” 

—PC Magazine, December 11,1990 


InfoWorld Report Card January 7,1991 

Professional 

Word Processors 

Ami Pro® 
1.2b 

Wordstar® 

6.0 

Word for 
Windows 

WordPerfect® 

5.1 

Basic editing 

Very good 

Very good 

Excellent 

Very good 

Ease of learning 

Very good 

Good 

Excellent 

Very good 

Ease of use 

Very good 

Good 

Excellent 

Very good 

Overall score 

7.8 

6.6 

8.3 

8.0 


“Word for Windows is 
the leader of the pack. ” 

—InfoWorld, February 4,1991 

“Companies would be 
wise to choose Word for 
Windows, which most 
likely will become the standard for Windows word processing. ” 

—PC Week, December 24,1990 

‘Word’s collapsible outlining and easy-to-manage formatting via style- 
sheets should now have been emulated by every other word processor, 
but nothing else comes close. * 

—PC Magazine, December 11,1990 
“...it is amazingly easy to learn and use. ” —InfoWorld, January 7,1991 


Why not give us a call at (800) 
4269400, and ^kforthe name of the 
dealer nearyou.YouH quickly see why 
Microsoft 1 ' Word for Windows 1 ' is die 
best-selling word processor for the 



Windows environment Not to 
mention the most talked about 

Microsoft * 

Making it all make sense 






famomm formatjonin the 50 Ihuted States call (800) 426-9400 In Canada, call (416) 568-3508 Outsuie the US and Canada, call (206)936-8661 C 1991 Microsoft Corporate .All nghts reserved Microsoft and the Microsoft logo are registered 
trademarks and Nteking it all make sense ami Windows are trademarks of Microsoft Corporation All other brand and product names art trademarks and registered trademarks of their respective owners The information m the *InfoWorld Report Card’ is 
reprinted from the product comparison on professional word processors m the 1/7/91 issue ryintaWbrid The table shows a partial list of categories evaluated, and contains only the top four of eight programs from the renew 
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Compression Compatibility 

I n “Getting Your Byte’s Worth’ 1 (November 1990), 
Steven J. Vaughan-Nichols attempted to cover the im¬ 
portant topic of hardware-based data-compression solu¬ 
tions. The article began nicely and was proceeding 
without flaw, when lo and behold, Vaughan-Nichols 
penned a whopper, “Advanced Hardware Architectures, 
InfoChip Systems, and Hewlett-Packard have also 
thrown their hats into the ring. Unfortunately, their chips 
are completely incompatible with each other* 11 
I have difficulty believing this statement because 
AHA’s and HP’s data-compression chip technologies 
were jointly developed and, in fact, are exactly the same 
chip. If only the rest of the industry could tout such com¬ 
patibility* The specially designed chip was based on the 
“lossless” Data Compression Lempel-Ziv adaptive algo¬ 
rithm, which was pioneered by HP* AHA and HP then 
customized a version of the DCLZ algorithm, which now 
offers a better than 2-to-l average compression ratio and 
an average compression rate of 2,5 megabytes per second* 
That makes it the fastest data-compression product on 
the market today* 

John C. Overby 
President and CEO 
Advanced Hardware Architectures 
Moscow, ID 

My face is red. My information, gathered in August 
1990, was clearly incorrect . My notes indicate that / was 
told by HP engineers that their chips were purely HP 
creations. Clearly , I should have checked further. My 
apologies,—§ teven I* Vaughan-Nichols 


IDE Reliability 

R oger C. Alford’s article 
on Intelligent Drive Elec¬ 
tronics disk drives (Under the 
Hood, “The IDE Hard Disk 
Drive Interface,” March) 
was very informative but left 
one key issue unresolved. He 
states, “IDE drives are low- 
level-formatted at the fac¬ 
tory, and you cannot employ 
any low-level-format utility to reformat the drive.” This 
apparent fact has caused me to avoid IDE disk drives and 
recommend against using them, 

Alford describes logic internal to the IDE disk drive 
that should improve reliability. Are there field surveys 
that can be used to compare the actual rate of replace¬ 
ment of the IDE relative to other types of disk drives? It 
simply does not make sense to buy a drive when you 
think there’s a fifty-fifty chance of having to replace it 
within two years* 

A final question: Table 3 shows Format Track as an 
IDE command and says it is not optional* Does this mean 
that there really are tow-level-format capabilities in IDE 
drives? Are there utilities available for performing a low- 
leve! format on IDE drives? If so, it would make a big 
difference in my attitude toward these drives* 

David Dunthorn 
Oak Ridge, TN 


A number of readers have expressed concern over the in¬ 
ability to perform low-level formats on IDE drives. Many 
users have encountered the infamous Sector Not Found 
error message and have taken the reformatting approach 
to solving the problem. Several available hard disk util¬ 
ities also encourage periodic low-level formatting to " re¬ 
fresh ” the magnetic sector ID information on the drive 
platters to avoid such errors. 

Contrary to common belief, the primary cause of un¬ 
reliable sector reads (often manifested through the Sector 
Not Found error message) is not the weakening of the 
magnetic sector ID information, hut rather the misalign¬ 
ment of the drive read/write heads to the sector data. 

That is, the heads move slightly off the dead center of the 
track. This can happen because of thermal expansion or 
contraction of the drive platters or from mechanical 
changes that may occur as a drive ages . 

Since the only functional purpose fora low-level for¬ 
mat is to establish the sector interleave (which is always I- 
to-1 for IDE drives) and to map out bad sectors, vendors 
perform this operation at the factory, and it should never 
need to be done again. As / mentioned in the article, 
most IDE drives include bad-sector remapping, so that if 
additional sectors are determined to be defective during 
the life of the drive , the sector data is recovered using the 
drive’s error-correction algorithm, and the sector is log¬ 
ically remapped to another spare sector on the drive, dis¬ 
abling the defective sector * 

IDE drives use the latest technology to achieve the 
greatest possible reliability. They have been around long 
enough that a substantial amount of reliability data is 
now available t and many drive manufacturers will pro¬ 
vide reliability summaries of their products on request. 
The IDE manufacturers insist that the reliability of their 
drives is now proven and that low-level formatting of the 
drives by the customer is no longer necessary; no degra¬ 
dation in the long-term reliability will result from the in¬ 
ability to perform a low-level format. 

One of the mandatory IDE commands l listed in the 
article is the Format Track command. This command is 
mandatory because it is used by standard ST506 drive 
subsystems, so the IDE drive must implement the com¬ 
mand. Essentially, this means the drive must respond to 
the command to indicate when the command operation is 
complete. Originally, most IDE drives simply ignored 
the Format Track command and responded immediately 
with a command-complete indication. Some drives T such 
as those from Quantum, now zero out the data fields of 
the affected sectors (the sectors on the logical track be¬ 
ing formatted), since some systems use the low-level for¬ 
mat operation to remove drive partitioning information. 
The sector ID fields, however, are not touched when the 
sectors are zeroed,— Roger C, Alford 


A Matter of Inches 

y company manufactures geographic and geodetic 
products, including some software. Our work 
makes it necessary to calculate the lengths of various 
arcs of the earth’s surface. 

In “More Mathematical People” (March), Hugh 
Kenner made the statement, “If we’re calculating the cir¬ 
cumference of the earth, the difference between a 5- 
place pi and a 6-place is about half an inch.” 
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Objects At Your Fingertips. 



Now, if you want to develop applications 
for Windows 3.0, there's a fast and easier 
way to do it with the premiere object- 
oriented programming language. 
Smalltalk/\T 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don’t have to be 
a Windows expert to do it 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 


SmaUtdkfVWindows 


DIGITALK 


9841 Airport Blvd., Los Angeles. CA 90045 <800) 922-8255 (213) 645-1082 FAX (213) 645-1306 


Smalltalk/V is a registered trademark of Digilalk. Inc. Other product names are trademarks or registered trademarks of Lheir respective holders. 










Everyone wants more productivity 
out of their computers. 

But not everybody is willing to 
spend a fortune to get it. That's why 
Quarterdeck productivity software 
is outselling everyone elses— 
including Microsoft's. 

DESQview Multitasks 
and Windows 
on Your PC 

As early as 1982, computer 
enthusiasts found our products 
helped them set up their ideal working 
environment. Since then, step-by-step, 
we've improved DESQview into what 
some very knowledgeable people call 
"the best alternative to OS/2", 

Today's DESQview 
allows you to multitask 
multiple programs in 
windows side by side- 
text programs; graphic 
programs. But best of all, 
you don't have to buy a lot of new 
hardware and software to use it. 
DESQview works with the PC and the 
programs you now own. 


Over 1,000,000 users multitask their programs 
with DESQview. 

QEMM Breaks 
the 640K Barrier 

Break the 640K barrier in DOS—or in 
Windows 3.0—and give your DOS pro¬ 
grams up to 130K more room within the 
first megabyte of memory, plus another 
96K of video memory, in some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It's not complicated, It's easy. You 


can just type 
Optimize and 
QEMM will do 
the rest. 


QEMM 386 is 
incorporated into 
DESQview 386 to Number one. 
provide the 

optimum operating environment fo 
productivity oriented users of 386, 
386SX and i486 PCs. 


QEMM 50/60 is designed to 
work in IBM® PS/2" Model 50 and 60 
PCs with specific IBM adapter boards. 

QEMM is the #1 selling utility 
accord- 


sources. 
In fact, 
it was 
the 

number 


COME 

Available 

for 

Programs 


5901 

Availat 

for 

Program 


one 




Before 

selling 

sofware package in the PC industry in 
April, May and June 1990. 
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Best Operating 
Environment 


QEMM 386 





These are some ofDESQview's most recent awards 


These are some of QEMM's most recent awards 


Microsoft is a trademark of Microsoft Corporation. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is j trademark of Central Point Software 80286,386,386SX and i486 are trademarks of Intel Corporate 
©1991 Quarterdeck Office Systems, 


































































Manifest Gives You 
in-Depth Knowlege 
of Your PC 



Our newest utility is Quarterdeck 
Manifest, the best way to discover every¬ 
thing you ever wanted to know about 
your PC. Manifest shows you around 
'under the hood', pointing out how 
memory is used, comparing memory 
speeds, and indicating how you can gain 
more room for your programs to work. 

It can point you to as much as 130K 
of additional RAM your programs can 
use. It shows you which memory areas 
are faster. It even helps you compare 
add-in memory board performance. 



QEMM 386 


Manifest does 
for memory what 
PC Tools Deluxe 
does for disks. And 
it's easier to use. 


Manifest has been quick to win recognition 


QRAM Optimizes the 
Memory of 8088 and 
80286 PCs 

Once you know where you can move 
those memory-hogging utilities, QRAM 
lets you do it. It even works on 
8088,8086 and 80286 PCs with 
EMS 4.0 or EEMS memory 
boards. 

QRAM and Manifest help 
you get every last 'K' out of the 
hardware you own. 

In fact, all our products are 
designed to give you more pro¬ 
ductivity out of the system you 
already have, whether it's an 
8088,8086,286,386SX, 386, or i486. 

Quarterdeck. 
Products for 
Everyday Heroes 

Our mission is to protect your 
investment. Whether your PC is 8 years 
old or fresh out of the box, our products 
make it more versatile, more flexible; 
and help deliver performance dividends 
from your computer investment. Our 
products help fine-tune your PC which 
helps you do your work better, which 
makes you look good. 


A Glimpse of the Future: 
DESQview/X 

We're also looking ahead to the next 
wave of computer development: 
enterprise computing. Our new 


DESQview/X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PC's windows. DESQview/X will be 
avalable later this year. 

Quarterdeck products. The best way 
to get the most out of your PC today. 
And tomorrow. 




Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire 
County Dublin, Ireland Tel.(353) (1) 841-444 Fax: (353) (1) 844-380 
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This appeared suspect to me, as our calculations for 
arc lengths, using Taylor-series approximations of elliptic 
integrals, require at least 10 significant digits to achieve 
National Geodetic Survey standards of accuracy of 1 mil¬ 
limeter. I typically program using the THEE BO-bit 
floating-point format of Turbo Pascal <T9 significant 
digits). 

When I calculate pi to 5 decimal places, the circum¬ 
ference is 1,577,755,230 inches; calculated to 6 decimal 
places, the circumference is I 577,756,736 inches. The 
difference is 1506 inches, or about 125 feel. While in rel¬ 
ative terms this is a small error (about 1 second of lon¬ 
gitude), in our field it would be disastrously large. 

I enjoyed Kenner’s article nonetheless. Doubtless he 
could find numerous deficiencies in the sentence struc¬ 
ture of this letter! I just could not resist pointing out his 
mistake, remembering all the Cs I received in English. 

Brad Neff, President 
Neff Scientific 
Lebanon t TN 

You are quite right . So was my calculation. Two days 
later, though, / somehow misread my notes . 

—Hugh Kenner 


LANtastic Tale 

J erry Pournelle likes LANtastic, and so do I. We use 
the network mainly for printer sharing and file trans¬ 
fer, and it had not given us any trouble in the two years 
it’s been running, until last week. We installed a Tecmar 
QT60e tape streamer for backup. With a QMS JetScript 
driver using Interrupt Request 7 addressed as LPT2, 
printers on LPT1 and LPT3, LANtastic using IRQ5, 
and DOS-reserved interrupts, I expected problems using 
the Tecmar default interrupt IRQ3. But everything 
worked fine. 

Trouble came later that day. I had to install the LAN¬ 
tastic server on the local machines so the Tecmar station 
could see their hard disk drives. Suddenly, my local ma¬ 
chine could log onto the server and read the server’s hard 
disks but couldn’t find any of the attached printers. Other 
local machines were OK. I didn’t solve the problem that 
night, and when I came in the next morning, nothing was 
wrong. Temporary amnesia, silicon variety. 

Then a day or so later someone else reported prob¬ 
lems. He could Jog onto the server, write to the server’s 
disks, and print on the shared printers, but not read 
from the server’s hard disk. I removed the Tecmar card 
from the server, but the problem didn’t go away. I 
moved the local machine physically, and the problem 
moved with it—the cabling wasn’t at fault. I tried set¬ 
ting up another machine as server and logging onto that— 
exactly the same problem. I switched LANtastic cards, 
and the problem didn’t move with the card. 

Finally, I noticed by chance that the problem ma¬ 
chine was running an earlier version (1.91) of LANbios 
than another machine known to work (1.95). I installed 
a homogeneous LANbios version throughout the network, 
and the problem hasn’t been seen since. The Tecmar 
station still works perfectly, too. 

I phoned the Swedish LANtastic supplier, who hadn’t 
heard that problem variant before but warned me that 
there are at least two LANbios versions available later 


than 1.95 which are not compatible either with earlier 
versions or with each other. In all your justified praise 
of an excellent LAN, you might find room to warn those 
who expand their LANtastic network and find them¬ 
selves with a mixed bag of LANbios versions. 

Francis Markey 
Uppsala, Sweden 

Thank you for the story. As I've noted before, LANtastic 
does have problems dealing with some devices, including 
my WORM drive. / have never had real problems with it, 
Artisoft recently got a lot of new capital and is putting 
new people on the job, and l suspect you Tl soon see 
some big improvements in what has always been a very 
good product. —Jerry Pournelle 


Stimulating C 

F or years, I’ve liked Jerry Pournelle’s columns in 
BYTE because of their lively, thought-stimulating 
style. But I disagree with some of his remarks about C. 

In “The BYTE Summit” (September 1990) he says 
that C is one of the biggest obstacles to the future of 
programming as it is “the last attempt of the high 
priesthood to control the computing business.’ 1 1 know 
many people who after years of using other languages 
have started programming in 
C, while I have not yet met a 
single person who was a good C 
programmer and then stopped 
using it. What sinister plot in a 
free society could possibly 
brainwash so many intelligent 
people into switching to a new 
programming language devoid 
of any redeeming features? 

C is not a perfect language, and maybe much better 
ones will be coming. But I believe that one of the biggest 
obstacles to the future of programming could be a frame 
of mind that looks at the language instead of the ideas 
expressed in it, and a priori considers as unreadable any 
listing printed in an unfamiliar language, instead of feel¬ 
ing the desire to learn enough to understand it. 

Dr. Gerd Biaesser 
Ispra (Varese), Italy 

You may be right, of course. Once again / can only go by 
experience. At the annual Hackers conference, I can get a 
good fight going by discussing C, which is interesting 
given that I get about as much support as opposition, and 
this among some of the best programmers in the world. 

—Jerry Pournelle 


FIX 



In the article “Oberon” (March), the word CASE was 
inadvertently expanded to the acronym “computer-aided 
software engineering” on page 138. The correct sen¬ 
tence should read “a failing guard is fatal, like an array- 
bound violation or a failing CASE selector," ■ 
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'ATEWAY 2000 COMPUTERS 




The AnyKey includes a numeric pad and a separate. fulWunction cursor 
pad with diagonal keys, plus two sets of function keys located along 
the top and left side. 

The Anykey's 
versatility is 


rivaled only 
by its simplicity* You 
can learn to program it in just 
a few minutes. If you goof, you can 
easily reset the keyboard to a normal config¬ 
uration. And if you hate the idea of programming 
anything, you II still love the feel and extra keys on the Any Key. The 
Any Key keyboard is an option w ith all Gateway 2000 computer systems. 


Expanded Service hours 

We’ve also expanded our telephone technical support hours to provide 
you with even more flexibility and better service. We re here to help you 
from 6 a.in. to midnight weekdays and 4 am. to 2 p.m. Saturdays. 


BE7TER-THAN-EVER value 

Possibly the most dramatic news about our new product line is price. 
When a manufacturer introduces a new product line, you expect to see an 
eru pi to it o f p ri ee hikes. B uit he n you ‘ v e come to kn o w G a I e way i s n oi 1 i kc 
most manufacturers. Prices on systems in our new line are belter than ever. 
And that goes for quality and service too* making the hottest value in the 
industry even hotter. 

LOOKING AHEAD 

The introduction of our new product line represents almost a year of 
design and engineering. But its just one phase in a process of continuous 
improvement that we employ at Gateway. Each day. Gateway 2000 


employees come to work with one primary goal in mind: to provide you 
w it h be e ie r prices* perfofinance. q u al i I y an d sc rv i ce, We 1 re comtn i I ted to 
making Gateway 2000 the only logical choice in microcomputers. 









INTRODUCING THE NEW G 



NEW MINI DESKTOP 286 AND 386SX MODELS ARE BIG 
ON PERFORMANCE! 

Someihtfcs the besi things come in small packages. This saying 
definitely applies to Gateway 20(H) s spunky little 286 and 386SX 
computers. These systems now come in a space-saving mini desktop model 
that's sizzling with powerful new features. 

The motherboard in the 280 and 386SX systems was custom-designed 
and manufactured for Gateway 2000 using ASICs (Application Specific 
Integrated Circuits) to create a cleaner more reliable hoard. We integrated 
the floppy drive controller, the video chip set and the I/O card on the 
motherboard. to leave live ] 6-bit slots open in the standard configuration. 

The Gateway 2000 286 system operates at 16 MHz. rather than 12 MHz. 
for hetier performance. Our 386SX is available as a 16 MHz or a 20 MHz 
system. The 386SX-20 includes a 32K cache, which makes this system 
another truly outstanding Gateway pnve/performer 

HOT-PERFORMANCE 386 AND 486 SYSTEMS ARE IN ICY 
GRAY. CURVILINEAR MODELS 

Although Gateway's 386 and 486 systems look entirely new, we limited 
changes on the inside to fine-tuning performance and reliability. In the 


Midwest, we firmly believe in the adage, if it ain’t broke, don't fix it." 
And these award-winning, price/performance systems did not need fixing. 

All 386 and 486 systems include a fast and reliable IDE (Integrated 
Drive Electmines) hard drive with built-in cache. For added reliability and 
lower RF emissions, we've incorporated ASICs in the design of our 
motherboards whenever the change improved cosi/performance. Because 
our 386 and 486 computers already include Ilk* fastest, most reliable Video 
card on the market, the only way we could improve video performance 
was in increase the size of video RAM, So we did. All Gateway 
2000 386 and 486 systems come standard with t MB video RAM. 

We also made our new Cry stal Sean 1024NI color monitor standard 
w ilh t he sc sy stem s. The 1024N1 i s n on - i nte r I aced .giving yo u a Hi cker- 
I'ree video display with up to 1024 x 768 resolution. 


Introducing the awesome anykey™ 

We call our new 124-key programmable keyboard the Any Key because 
any key can he programmed to perform any function - anything you can 
imagine, quickly and easily. Or you can remap the keys to create your own 
keyboard layout. If s a revolutionary new concept designed to let you talk 
to your personal computer in a very personal way. 























GATEWAY 2000 SYSTEMS 


16MHZ 286 VGA 


Intel™ 80286 Processor 
2 MB RAM 

1.2 MB 5.25" Drive 

1.44 MB 3.5" Drive 
40 MB 17ms IDE Drive 
with 32K Cache 
16-Bii VGA with 512K 
14" Crystal Scan 1024 
Color VGA Monitor 
I Parallel/2 Serial Ports 
I PS/2 Mouse Port 
101 Key Keyboard 
MS DOS™ 3 3 or 4.01 

$1395 


25MHZ 386 CACHE 


Intel 80386 Processor 
64K Cache RAM 
4 MB RAM 
1.2 MB 5.25" Drive 
1.44 MB 3.5" Drive 
80 MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with 1 MB 
14" Crystal Scan I024NI 
Color VGA Monitor 
I Parallel/2 Serial Ports 
101 Key Keyboard 
M icrosoft Mouse 
MS DOS 13 or 4.01 
MS Windows 3,0 

$2595 


16MHZ 386SX VGA 


Intel 80386SX Processor 
2 MB RAM 

1.2 MB 5.25" Drive 

1.44 MB 3.5" Drive 
■ 40 MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with 512K 
14" Crystal Scan 1024 
Color VGA Monitor 
I Parallel/2 Serial Pons 
1 PS/2 Mouse Port 
101 Key Keyboard 
Microsoft™ Mouse 
MS DOS 33 or 4.01 
MS Windows™ 3.0 

$1595 


33MHZ 386 CACHE 


Intel 80386 Processor 
64K Cache RAM 
4 MB RAM 

1.2 MB 5.25" Drive 

1.44 MR 3.5" Drive 
200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with I MB 
14" Crystal Scan 1024NT 
Color VGA Monitor 
1 Filial Ic 1/2 Serial Ports 
101 Key Keyboard 
Microsoft Mouse 
MS DOS 3.3 or 4.01 
MS Windows 3.0 

$2995 


2omhz 386SX Cache 


Intel 80386SX Processor 
32K Cache RAM 
4 MB RAM 
»1.2 MB 5.25" Drive 
* 1.44 MB 3.5" Drive 
i 80 MR 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with 512K 
14 11 Crystal Scan 1024 
Color VGA Monitor 
11 Parallel/2 Serial Ports 
I PS/2 Mouse Port 
101 Key Keyboard 
Microsoft Moose 
MS DOS 3.3 or 4.01 
MS Windows 3.0 

$1995 


25MHZ 486 CACHE 


Intel 80486 Processor with 
Co-Pro and 8K Internal Cache 
64K Cache RAM 
4 MB RAM 

1.2 MB 5.25" Drive 

1.44 MB 35" Drive 
200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with I MB 
14" Crystal Sean I024N1 
Color VGA Monitor 
1 Parallel/2 Serial Pons 
101 Key Keyboard 
Microsoft Mouse 
MS DOS 33 or 4.01 
MS Windows 3.0 

$3495 



25MHZ 386 VGA 


Intel 80386 Processor 
4 MB RAM 

1.2 MB 5.25” Drive 

1.44 MB 3.5" Drive 
80 MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with I MB 
' 14" Crystal Scan 1024N1 
Color VGA Monitor 
B 1 Parallcl/2 Serial Ports 
101 Key Keyboard 
Microsoft Mouse 
MS DOS 3.3 or 4.01 
■ MS Windows 3.0 

$2295 


33MHZ 486 CACHE 


Intel 80486 Processor with 
Co-Pro and 8K Internal Cache 
64K Cache RAM 
8 MB RAM, Expands to 64 MB 

1.2 MB 5.25" Drive 

1.44 MB 3.5" Drive 
200 MB 17ms IDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with 1 MB 
14" Crystal Scan 1024NI 
Color VGA Monitor 
I Parallel/2 Serial Ports 
101 Key Keyboard 
Microsoft Mouse 
MS DOS 3,3 or 4.01 
MS Windows 3.0 

$3995 




STANDARD SERVICES 

* 30-day money-back guarantee * Free on-site service In most locations in the nation 

■ One year warranty on parts and labor ■ Replacement parts sent via overnight shipping 

■ Free bulletin board technical support free of chaige 

■ Toll-free Technical support for the life of the machine ■ Leasing options for commerica! customers 

We custom-build each Gateway 2000 computer to customer specifications, Well gladly provide you with a quote on your configuration. 
Due to the volatility of the DRAM market, all prices are subject to change. Prices do not include shipping. 


Sales hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CST) 
Extended Service hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 


m 
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" you got a friend m the business 
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610 Gateway Drive * N. Sioux City SD 57049 * 605-232 2000 * Fax 605-232-2023 
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Will ACE Become King of the Workstations? 

A group of 21 major computer and software companies—Jed by Compaq, 
Microsoft, Mips Computer Systems, DEC* and The Santa Cruz Opera¬ 
tion—has publicly revealed its intention to develop a set of specifications meant 
to define an "advanced computing environment” for the 1990s and beyond. De¬ 
spite the big names, it’s too early to determine what ACE will really mean to 
computer users and buyers. The group is still working on its technical specifica¬ 
tions, and resultant products are 12 to 18 months away. Besides the headlining 
quintet, the other ACE members are Acer, Control Data, Kobuta, NEC, NKK, 
Olivetti, Prime, Pyramid, Siemens Nixdorf Informationssystemes, Silicon 
Graphics, Sony, Sumitomo, Tandem, Wang, and Zenith Data Systems, 

The ACE group proposes that computer systems be based on the Intel 
386/i486 architecture and the upcoming Mips R4000 64-bit RISC CPU. ACE 
machines will run either OS/2 3.0 (the "New Technology" version being devel¬ 
oped by Microsoft) or SCO Unix (with the Open Desktop interface). 

So far, the group has divulged only two relevant technical developments: a 
definition of a standard implementation for the Mips RISC CPU, which will be 
used by Compaq and others in new uniprocessing and multiprocessing systems 
(no sooner than 1992), and the first announced port of OS/2 to a non-Intel plat¬ 
form. 

The ACE group has released few details about its Advanced RISC Computing 
specification, the part of ACE that defines binary compatibility for Mips ma¬ 
chines. And none of the companies has said what kinds of capabilities or fea¬ 
tures might be typical of ACE machines—not even what size and shape they 
might take; nor have they ventured even approximate pricing. 

The only major detail revealed was, however, of huge importance, especially 
in political terms: ACE will specify that compliant systems use a "little-en¬ 
dian" byte order, which is the one Intel chips use. Microsoft chairman Bill 
Gates said that adhering to the same byte order would simplify the interchange 
of data between Intel- and Mips-based machines and would make it easier to 
port applications from one machine to another. 

Only DEC currently uses Mips chips in their little-endian mode; all the other 
Mips users use big-endian byte ordering, which means that their systems will 
not comply with ACE. This, plus some Mips customers’ desire to support Unix 
System V release 4 rather than SCO Unix, has already resulted in the emergence 
of a dissenting faction within ACE. This “Apache Group," which includes 
seven ACE members, has something going for it: On the same day as the ACE 
announcement, Unix Systems Laboratory (USL) revealed its effort to standard¬ 
ize Mips-based systems operating under SVR4. 

Systems companies, including DEC, Silicon Graphics, NEC, Prime, and 
Tandem, have used Mips processors (R2000 and R3000) in incompatible de¬ 
sips. The different Mips-based systems lack a standard-applications binary in¬ 
terface, which would let software run unmodified across them. ACE and USL 
(like 88open and SPARC International) are both now proposing to supply the 
means by bringing “shrink-wrapped" compatibility to RISC workstations. The 
ACE environment would do that job for Mips chips. 

Here’s one angle of the ACE plan that holds the greatest promise for users and 
developers alike. Since OS/2 3,0 and SCO Unix will run on both the Intel and 
Mips chips, the ACE group says that it will be easier to construct mixed net¬ 
works of DOS, Windows, OS/2, and Unix machines than by using competing 
choices. Software developers (and end users) will gain the benefits of binary 
compatibility across multiple implementations of the Mips processor within a 
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Releasing sales figures for the 
first time, Steve jobs gave an up¬ 
beat appraisal of Next’s first 
quarter of 1991 and forecast a fab¬ 
ulous year. Next shipped 8000 
units for the period ending March 
31, Jobs told reporters recently; 
according to Next estimates, that’s 
the same number DEC shipped 
in the fourth 
quarter of 1990. 
Jobs predicted 
Next will sell 
40,000 systems 
this year. Next 
now concedes the 
scientific and 
engineering work¬ 
station market to Sun, Hewlett- 
Packard, IBM, and DEC. Instead, 
Next is targeting the professional 
workstation market, made up of 
publishing, database, legal, and 
financial applications. "I think 
that Next’s estimate of 40,000 
units is realistic, and perhaps 
somewhat conservative," said 
Bruce Webster, author of The Next 
Book. "My personal guess is that 
Next will ship at least 50,000 units 
this year." Nick Baran, editor of 
Baran *s Tech Letter , a newsletter 
for Next users, said, “Those pro¬ 
jections are definitely optimistic, 
but the Nextstation is better suit¬ 
ed for the market than the original 
Cube." D 


A veritable who’s who of com¬ 
puting in Japan has joined a group 
that IBM japan formed to pro¬ 
mote IBM computing standards 
there. Members of the new Per¬ 
sonal Computer Open Architec¬ 
ture Developers Group include 
the following: Toshiba, Hitachi, 
Fujitsu, Sony, Sanyo, Sharp, 
Canon, Ricoh, Matsushita, Mitsu¬ 
bishi, and Oki Electric, Observ¬ 
ers say the objective is to form a 
united front against their com¬ 
mon competitor, NEC, the IBM 
of Japan, n 
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given operating system. 

ACE says that it will offer near-com- 
patibility across different hardware plat¬ 
forms within a given operating system. 
This means that Windows and OS/2 ap¬ 
plications will be able to run with a sim¬ 
ple recompilation by the developer on 
either the Intel- or Mips-based systems, 
and the same will hold true for Unix ap¬ 
plications on either hardware platform. 
Thus, the promise goes, customers may 
be able to buy a single box of shrink- 
wrapped software that contains two 
ready-to-go versions of the same applica¬ 
tion. 

However, users and developers will 
still face incompatibilities between OS/2 
and Unix, even on the same hardware. 
The ACE group did not announce any 
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plans to release tools or libraries to facili¬ 
tate porting applications between the two 
operating systems. 

At this point, ACE is primarily a polit¬ 
ical action: the establishment of a new 
group of companies, many of them com¬ 
petitors, banding together to challenge 
the power of Sun Microsystems and, to a 
lesser degree, Intel, IBM, and Hewlett- 
Packard. For Compaq, it's also a busi¬ 
ness strategy for moving beyond com¬ 
modity PCs into RISC workstations. The 
ultimate deciding factor in ACE’s for¬ 
tunes will be user acceptance and per¬ 
ception of the new systems, based on 
their price/performance, the features 
they include, and adherence to whatever 
standards are prevalent in 1992. 

—Andy Reinhardt 


Intel Cuts Cost, Capabilities of i486; 
Will Offer Companion Math Chip 


A fter a year of rumor and specula¬ 
tion, not to mention the arrival of 
a real alternative to the profitable 386, 
Intel last month announced its cut-down 
version of the i486 processor. Like the 
386SX, it is a less powerful version of its 
parent, but this time the drop in power 
comes from leaving off the math copro¬ 
cessor rather than from reducing the bus 
width. (Despite the SX notation, the 
i486SX is a full 32-bit chip.) 

Besides not having a math coproces¬ 
sor, the i486SX differs from the i486 in 
one way: It’s slower. The chip is avail¬ 
able only at 20 MHz (the i486 comes in 
20-, 25-, and 33-MHz speeds, with 50 
MHz in the wings). Significantly, the 
i486SX retains the 8K-byte on-chip 
cache of the i486; as a result, it should 
offer respectable integer performance. 

The i486SX retains other features of 
the i486, including the 32-bit burst-mode 
bus and the full 32-bit integer core. Intel 
claims that the new chip can achieve 16.5 
MIPS, compared with 11.4 MIPS for the 
386 at 33 MHz and 20 MIPS for the i486 
at 25 MHz. The i486SX costs about the 
same as the chip if s most comparable to 
in real-life system performance: the 33- 
MHz 386. In 1000-unit quantities for 
OEMs, the i486SX costs $258, com¬ 
pared to $214 for the 33-MHz 386 (and 
$671 for the 25-MHz i486). 

The i486SX will be available in much 
less expensive plastic quad flat-pack 
packaging (as is AMD’s 386) rather than 
the more traditional ceramic pin-grid ar¬ 
ray, Intel says. This should result in an 
even lower cost once it is in full produc¬ 


tion. Like Intel’s other chips, the i486SX 
is implemented in 1-micron CMOS, but 
faster versions could appear when Intel 
gets its 0.8-micron facility on-line. 

For those users who want the floating¬ 
point functions, Intel has plans to offer 
a companion math coprocessor, the 
487SX. Having a separate coprocessor 
would normally slow down operation, 
but Intel says that it gets around that be¬ 
cause the 487SX is really a full-blown 
i486DX, with all processing capabilities 
built into one chip. The coprocessor will 
take over for the main processor, thereby 
avoiding the bottleneck of CPU talking 
to FPU. 

Intel officials say they expect manu¬ 
facturers to build two sockets onto their 
i486SX-based motherboards; one for the 
CPU and one for the FPU. The 487SX 
will not be offered to OEMs; it will be 
sold only to end users, who are expected 
to plug the chip into that second socket. 
They will have to really want those math 
capabilities, because the chip’s sug¬ 
gested retail price is $799. As some ob¬ 
servers point out, if you think you’ll need 
the math, buy a regular i486. 

Intel says that for the 1992 time frame 
it plans other products that could plug 
into the second socket and upgrade the 
i486SX functionality in other ways. 
Company officials refused to speculate 
on the sorts of things they might come up 
with to fit in this spare slot, but it’s not 
too hard to imagine an intelligent sec¬ 
ondary cache and controller that could 
pop in there. 

—Owen Llnderholm 
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The DOS Protected Mode In¬ 
terface Committee has started 
shipping DPMI 1.0, an expanded 
version of the interface specifica¬ 
tion for protected-mode DOS ap¬ 
plications. DPMI defines a stan¬ 
dard interface that lets protected- 
mode DOS applications multitask 
on Intel-based PCs. DPMI-com¬ 
pliant operating environments in¬ 
clude Microsoft Windows 3.0, 
Desqview, OS/2, Unisys CTOS, 
Merge, VP/ix on Unix 386, and 
Ergo DOS. The DPMI Commit¬ 
tee—Borland, Ergo Computing, 
IBM, IGC, Intel, Locus Comput¬ 
ing, Lotus Development, Micro¬ 
soft, Phar Lap, Phoenix Technol¬ 
ogies, Quarterdeck Office 
Systems, and Rational Systems— 
said that it has added enhanced 
memory management support to 
version 1.0 to take advantage of 
the paging and protection features 
of the Intel 386/i486. □ 

Apple Computer has again low¬ 
ered the U,S. prices of certain 
Macintosh models—as much as 
31 percent on some. The high-end 
Mac Ilfx shed $1800 on a model 
with an 80-MB hand disk drive; it 
now costs $8069. A similarly 
equipped Ilci fell $700 to $6669. 
And an SE/30 with a similar 
drive dropped by $1700 to $3869. 
Such cuts usually signify new 
systems coming soon. Apple’s next 
big launch is likely to be its 
68040-hased Macs. □ 

NCR, one of the developers of 
the SCSI connection, is now offer¬ 
ing an assortment of SCSI-based 
disk-array products that should 
help boost the acceptance of Re¬ 
dundant Array of Inexpensive 
Drives. Two of the products are 
controller chips that, with NCR’s 
SCSI chip set, will let system de¬ 
signers implement SCSI RAID 
disk arrays. The third is a RAID 
controller board for OEMs that at¬ 
taches to a SCSI port and pro¬ 
vides transparent control of a disk 
array using RAID 3, RAID 5, or 
RAID 1 (conventional mirroring). 
A disk array uses small, inexpen¬ 
sive drives and distributes data 
among them. □ 
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Presenting Hollywood. Ifs where 
your idea can become a star. 



v Some 

^§§5* presentation 
packages don’t 
I ™ * take your ideas 

y*\ very far. And 
even if they 
do, chances 

are pretty good it won’t be exactly 
where you want to go. 


fun. First, Hollywood has an 
integrated outliner to help 
you organize your thoughts. 

Next, you select a 
look from a 
variety of 

exciting __ *^3 ' 

templates O 

designed by |La V 

professional I ■ 

graphic artists. ^ 

Then Hollywood 
gives you an over¬ 
view feature and lets you 
view and edit your entire presen¬ 
tation as a whole, not just page by 
page, so even sweeping changes 
aren’t a big deal. And finally, you 


Presentations 
Made Simple. 


But now there’s Hollywood 7 
A whole different kind of presen¬ 
tation tool that makes it easy for 
anybody to create complete pre¬ 
sentations with real star quality. 
The steps are quick, simple—even 


can produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Or 
for some real show biz, present it 
in a lively screen-show format. 

Hollywood runs in the 
Windows” 3.0 environment 
> and gives you a support¬ 

ing cast of fully scalable 
fonts, dynamic special 
effects, a comprehensive 
spellchecker and more. And 
A because it’s compatible 
with most popular 
graphics and spread- 
sheet software, 

k V importing and chang- 
L ing data is easy, too. 


In Camde can 1 MO J6S-1234 

Take the first step. Try Hollywood 
and give your ideas the big break 
they deserve. 


★ 

★ 

Sneak Previe w! 

★ 

★ 

FREE DEMO 

* 

For your Hollywood diskette, 
call: 1000 IBM-7699 

* 

★ 
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String of 486SX Systems Begins 


I s the i486SX this year's sliced bread? 

Or is it more a marketing move by 
Intel, hoping to generate a mass delusion 
that the 386 is deader than Intel wishes 
AMD were? 

The truth, near as it can be approxi¬ 
mated, will lie in the computers based on 
the i486SX, Several companies have an¬ 
nounced systems based on the new chip, 
several told BYTE that they plan to do so 
in the next few months, and others said 
that they'll make their decisions based on 
chip availability and user interest. Offi¬ 
cials at those companies said that they 
like the new Intel chip because its low 
price lets them build low-cost systems 
that have the i486 tag* 

Besides the Advanced Logic Research 
and AST Research machines that are 
covered in this month's First Impres¬ 
sions, early 486SX systems will come 
from IBM, Everex, and Acer, Sources 
close to Everex said that the company 
was readying two new 486SX machines: 



one in the Step line and one in the Tempo 
line* The Step model would be designed 
for upgrading to a full i486 or adding a 
487SX, sources said* Prices weren't set¬ 
tled at press time, but one source said 
that the machines would sell for about the 
same as a 33-MHz 386 PC. This was the 


price point mentioned most often by 
companies that said they're working on 
486SX systems* 

Acer introduced its AcerPower 486SX 
the day after Intel announced the chip* 
The desktop system comes with Micro¬ 
soft Windows, 2 MB of RAM, a VGA 
chip set on the motherboard, and the 
usual assortment of interfaces* There are 
two coprocessor sockets: one for Intel's 
new 487SX and one for Weitek's WTL- 
4167. Prices start at $2745. 

IBM has already started selling its 
486SX-based PS/2 Model 90s* The sys¬ 
tems are a good bit more expensive than 
the other 486SX machines announced so 
far, but IBM says that they're about 25 
percent less expensive than the com¬ 
pany’s 486-based counterparts. The 
486SX Model 90s start at $8345. 

Twinhead has “some sample systems 
using the i486SX" and plans to introduce 
a machine later this year, a product 
marketing manager said* The company 
planned to show a desktop system at 
Spring Comdex. A color laptop is slated 
for Fall Comdex, he said. Northgate is 
currently running the new chip in test 
systems. “We'll certainly offer it as part 
of our line,” said company president Art 
La 2 ere. CompuAdd has a product under 
development but is waiting “to see if the 
customer demand is there,” a spokesper¬ 
son said. 

Expect new arrivals from Dell (which 
staged a “technology demonstration" of 
a 486SX system the day after the chip's 
debut), Compaq, NEC, Texas Instru¬ 
ments, and Toshiba, with other makers 
following the pack* 

As preliminary BYTE Lab tests in¬ 
dicate, in most ordinary operations, us¬ 
ers will not be able to tell if their PC's 
engine is a 40-MHz Am386 or a 20-MHz 
Intel i486SX. But some vendors say the 
i486SX lets them design systems that can 
be easily upgraded to an i486. These sys¬ 
tems will show whether the i486SX is a 
price/performance leader or just a num¬ 
bers game with a little SX appeal added. 

—D. Barker 


JVC and C-Cube Show Video Decompressor 
that Goes Beyond MPEG 


J VC and C-Cube have demonstrated 
what could be the first Moving Pic¬ 
tures Experts Group video decoder/pro¬ 
cessor chip. MPEG is an emerging tech¬ 
nique and proposed ISO standard for 


compressing motion video at rates of up 
to 50 to 1. The prototype processor can 
decompress full-motion digital video in 
real time, said Mauro Bonomi, C-Cube's 
manager of product marketing. C-Cube 
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It’s the information system you 
can wear* Designed by PC innova¬ 
tor Lee “Osborne 1 ” Felsen- 

stein. Red is an 
assemblage of 
small components 
that make up a 
mobile informa¬ 
tion system. The 
$2500 package 
consists of a 
slim CD- 
ROM/CD audio 
drive; a propri¬ 
etary 16-bit 
computer; a 
Smart Card 

drive; a pressure-sensitive mouse¬ 
like device; and Reflection Tech¬ 
nology's Private Eye, a tiny screen 
that attaches to headgear and 
hangs a few inches in front of the 
eye, creating the illusion of a 
high-resolution computer screen 
floating in front of you. The idea 
is to provide an image that you can 
look back and forth at while con¬ 
centrating on something else. For 
example, a mechanic might have 
a page from a repair manual on the 
screen while working on an en¬ 
gine. The repair manual would be 
stored on CD-ROM. Red will run 
for about 3 hours on its recharge¬ 
able nickel-cadmium batteries, 
Felsenstein said. Red is being sold 
by Reddy Information 
Systems. □ 

Slowly but surely, the CD ROM 
industry continues to grow. Ac¬ 
cording to the research group In- 
fotech, the installed base of CD- 
ROM drives grew to 1.25 million 
in 1990 and 2250 titles (up from 
1500 in 1989). Industry sales 
more than doubled, reaching more 
than $1.5 billion in 1990, accord¬ 
ing to Infotech* n 

Based on a survey taken at the 
recent Federal Office Systems 
Expo, Datapro Research esti¬ 
mates that CD-ROM use in gov- 
eminent installations will take 
a giant leap in the next year* Only 
26 percent of those polled said 
they now use CD-ROM products, 
but 82 percent said they plan to 
use them in the coming year. □ 
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If you want the ultimate VGA graphics standard, and you’ve resigned yourself to paying a premium of hundreds of 
dollars to get it, you’ll find our newest monitor pleasant viewing indeed. 

The PanaSync CI381 gives you a sharp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 

It's compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and—of course—8514/A 
standards* 

It’s comfortable in virtually any IBM-compatible or Mac II environment.** 

And it's a masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black- 
matrix screen. 


All this at a suggested retail price comparable to many 
of the ordinary VGA monitors on the market right now. For 
more information, simply call toll-free 1-800-742-8086. 


PanaPro™ Monochrome Desktop Publishing Monitors with Video Adapters. 


Peripherals, Computers, Printers, 
Copiers, Typewriters and Facsimiles 

Panasonic 

Office Automation 



PanaSync' 1 ' Multiscanning Color Monitors. 




U 


(Mac $E) 


(Mac II) 


(IBM XT/^T & PS/2 Model 30) 


* V r Gl MCGA and 85WA are trade¬ 
marks of International Business 
Machines Carp. 

* * IBM AT AT and PS/2 are registered 
trademarks of International Business 
Machines Corp. Macintosh is a reg¬ 
istered trademark of Apple Computer 
Inc. An optional cable is required 
for Macintosh, 
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demonstrated the technology at the 
recent Microsoft Multimedia and CD- 
ROM conference. 

The chip is not a compression device. 
It is strictly for decompressing and play¬ 
ing back video that has been generated 
and compressed by other means. Com¬ 
pression will be handled primarily by the 
content provider; for example, the com¬ 
pany that wants to squeeze moving pic¬ 
tures onto a CD-ROM will have to have 
the compression, or encoding, equip¬ 
ment. Users will need only the decoding 
device. 

The C-Cube/JVC decoder will also 
implement the JVC Extended algorithm, 
which does MPEG one better with a 
transfer rate, after decompression, of 4 
to 6 Mbps. MPEG’s specified data rate 
is 1.2 Mbps. JVC Extended can handle 
four times the number of pixels specified 
by MPEG, Bonomi said. MPEG “ is good 
for windowed broadcast-quality video” 
but is not fast enough for full-screen, 
broadcast-quality video, said Richard 
Young, JVC director of marketing. JVC 
says that its approach speeds up transfer 
of digital video to the point where it's 
fast enough and sharp enough to look like 


broadcast-quality images. 

JVC and C-Cube are working together 
on the decoder chip. They’ve essentially 
added JVC Extended mode to the MPEG 
chip that C-Cube has been working on. 
The demonstration at the Multimedia 
and CD-ROM Conference was just that: 
a demonstration; the chip won’t be a 
product until late this year, C-Cube offi¬ 
cials said. Most observers at the confer¬ 
ence said that they thought C-Cube was 
prematurely making an MPEG-related 
announcement, since the specifications 
are not finished yet. “Being early to 
market always involves some risk,” Bon¬ 
omi said. 

While the demonstration of the MPEG 
circuitry was impressive, C-Cube *s de¬ 
livery dates, like the images in the de¬ 
compressed video clip, are known to 
move. The company has delayed its Joint 
Photographic Experts Group compres¬ 
sion chip several times. 

Sony and Philips are working on an 
MPEG decoder, and according to ru¬ 
mors in Silicon Valley, Apple is working 
on its own technology for compressing 
images. 

—D. Barker 


Client/Server Architecture Seen as 
Not Catching On 


W hy isn’t client/server architecture 
being more readily accepted?” 
When product managers raise that kind 
of question—as an Oracle product man¬ 
ager did at the recent DB/Expo confer¬ 
ence—there must indeed be a problem. 
Of some 1700 people at one Expo confer¬ 
ence session, only about 100 said they 
had implemented a successful client/ 
server database application. 

Despite a steady release of new client/ 
server products, industry consultants in¬ 
terviewed at the Expo were downbeat 
about the future of the architecture. Ac¬ 
cording to consultant Jeff Tash, “The 
tools are not there. The experience is not 
there/’ Structured Query Language 
standards are still an issue. The architec¬ 


ture requires that the buyer deal with 
multiple vendors for a single application. 
And then there are the problems with 
LANs, “Client/server computing is just 
dressed-up LAN, and people don’t have 
enough LAN experience,” said consul¬ 
tant Shaku Atre* 

Presentations at DB/Expo by Oracle 
and Microsoft featured corporate testi¬ 
monials for client/server solutions. This 
indicated that real, live companies are 
really using real, live client/server appli¬ 
cations* But not everyone is sold* When 
asked for his view on client/server archi¬ 
tecture, database expert and consultant 
Richard Finkelstein said, “I’m not sure 
I’m ready to recommend it to clients*” 

—Ellen Uliman 


Quantum’s Write Caching Offers Speed, 
but Is It Risky? 


Q uantum is incorporating write¬ 
caching technology in its new line 
of 31 ^-inch hard disk drives. Used in 
high-capacity drives for minicomputer 
and mainframe systems, write caching 


speeds up performance and frees the 
CPU to do other things* Critics, how¬ 
ever, say that it entails certain dangers. 

Write caching is similar to read cach¬ 
ing in that data recently read from the 


NANOBYTES 


Just as the chrome bulldog guar¬ 
antees it’s a Mack truck, this new 
logo will certify it’s a Multime¬ 
dia PC* A system that meets the 
MPC standard 
(prime movers: 
Microsoft and 
Tandy) of at 
least a 286 
processor, 2 MB of RAM, a 30- 
MB hard disk drive, a CD-ROM 
player with audio capability, and a 
VGA card and monitor, will 
qualify to wear the MPC brand* n 

With so many 386s and 486s out 
there, how can a company distin¬ 
guish its PCs? Amkly Systems, 
headed by AST Research co¬ 
founder Albert Wong, is trying 
to sell *serviceability* Amkly’s 
new 386s and 486s are based on 
a modular architecture that fea¬ 
tures a removable CPU complex 
with on-card single in-line memory 
modules, an EISA bus backplane, 
and a “peripheral platform,” or 
removable mass-storage cage. 

The design simplifies making up¬ 
grades, from the quick-release 
thumbscrews that secure the 
cover, to the snap-in disk drive 
cage, to the programmable system 
ROM. □ 

Five vendors are forming a co¬ 
operative agreement to develop 
compatible applications based on 
Sun’s Network File Sy.stem proto¬ 
cols for letting different types of 
computers read each other’s data. 
These applications will address 
areas not covered by existing pro¬ 
tocols and applications. The ven¬ 
dors are Beame & Whiteside, for 
DOS; FTP Software, for OS/2; 
InterCon, for the Mac; Interlink, 
for IBM mainframes; and TGV, 
for DEC VAX minicomputers run¬ 
ning VMS. The companies said 
that they will release specifications 
for the protocols to other vendors 
and develop “reference implemen¬ 
tations" in Unix that others could 
use to develop similar applications 
for their systems. The new applL 
cations could provide functions 
such as letting a remote user re¬ 
trieve E-mail, said David Kashlan, 
president of TGV. □ 



Multimedia PC 
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We slash interface 
development time. 

(and we can prove it!) 




C-PROGRAMMERS: 
See for yourself how 
Vermont Views™ 
can help you create 
user interfaces 
the easy way. 

If you want to start saving a tre¬ 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test, 

Vermont Views 
is a powerful, 
menu - driven 
screen design¬ 
er that comes 
with a C li¬ 
brary of over 

550 functions. Which means you 
can create user interfaces in just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help, and a host of other interface 
objects, 

Vermont Views combines the 
convenience of a fourth genera¬ 
tion language with the power, 
flexibility, and blinding execution 
speed of native C code. 

Turn your prototype 
into tiie application. 

Let’s face it. With most systems, 
you have to throw away your proto¬ 
type when coding begins. Which 
means you waste precious time 


and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application. So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto¬ 
type is created. And that's just 
for starters. 

Here’s a truly 
universal solution. 
When you create an inter¬ 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS. 

Vermont Views can be 
used with any database 
that has a C-language in¬ 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver¬ 
sion lets you develop quickly and 
safely on networks and multi¬ 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer. Vermont Views™ 
GraphEx allows all Vermont 
Views’ windows, menus* and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 

So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 

Vermont 
Creative 
Software 

Pinnacle Meadows. 

Richford. VT 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3502 


0 0 0 0 0 0 5*5 5*5 

0 

0 

0 

WE GUARANTEE 

0 

YOUR SATISFACTION. 
FOREVER, 


0 

0 

We're so sure you'll 


love Vermont Views that 
we make this iron-clad. 

0 

money-back guarantee. If 

$£* 

0 

you're ever dissatisfied 

s cp t 

3*5 

with Vermont Views, for 

0 

0 

4* 

any reason, return it for a 
prompt, no-questions- 

sjs 

0 

0 

4* 

0 

asked refund. (All you 
have to do is certify that 

0 

you haven't incorporated 

$ 

$£ 

our code into any ap¬ 

0 

0 

plication.) 

$ 

4* 4 * 4 * *1* 4* 4* 4* 4* 4* 4*! 4* 4* 4* 


Call for your FREE 
demo kit! 

800 - 848-1248 

(Please mention “Offer 128”) 

Don't take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502. 
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hard disk is put into a memory buffer, 
where it can be accessed quickly, signifi¬ 
cantly reducing the overall access time. 
With write caching, however, data is 
written to a memory buffer instead of di¬ 
rectly to disk. This frees up the processor 
to move on to other tasks more quickly. 
Then the data gets copied from the mem¬ 
ory buffer to the hard disk separately, 
while the processor does something else. 

Some companies have found this tech¬ 
nique too risky. If something interrupts 
the process after the processor writes the 
data and before the data gets to the disk, 
the processor thinks the data is safe 
when, in fact, it is not. If a drive fails 
completely during a write operation, the 
processor will have written data to the 
cache that hasn’t yet made it to the disk 
surface—but as far as the processor 
knows, the write has been successful. 
Quantum officials acknowledge this 


D iamond is coming closer to being a 
practical material for use in elec¬ 
tronic applications. Scientists at Varian 
Research Center (Palo Alto, CA) have 
fabricated diamond transistors, and a 
company called Diamonex (Allentown, 
PA) is nearing commercialization of dia¬ 
mond heat sinks to help keep high-speed 
electronics cool. 

Diamond transistors are potentially 
faster and can take more heat and radia¬ 
tion than even gallium arsenide devices. 
A diamond's hardness, high-insulation 
value, and superior heat-transfer proper¬ 
ties make it important as a substrate and 
heat sink for electronics. 

Varian researchers are now working 
on their second generation of diamond 
transistors. The first, which was an¬ 
nounced last fall, was the first diamond 
transistor that could be turned off. The 
new transistor is similarly built by dop¬ 
ing a natural diamond crystal with bo¬ 
ron, but it's small enough to fall within 
the range of current ICs. 

Varian is building metal semiconduc¬ 
tor field-effect transistors. The transis¬ 
tors are three gold-titanium contacts ap¬ 
plied to the surface of the boron-doped 
region of the diamond. The outer con¬ 
tacts, the source and drain, are annealed 
to make ohmic contact with the doped 
diamond. The central gate contact is 
not annealed. When a reverse voltage is 
applied to the gate, the current flow 
through the device can be reduced to 
zero. According to Varian officials, this 
is the first time that this has been done in 


problem but say that the state of hand disk 
drive technology is good enough now 
that such an event is unlikely. 

Quantum is offering a version of write 
caching, called WriteCache, on certain 
models of its ProDrive (200 MB or high¬ 
er). Quantum claims that the technology 
can achieve improvements of between 50 
percent and 200 percent in data through¬ 
put on write operations. WriteCache lets 
the drives finish a random write opera¬ 
tion completely after it is issued in about 
23 ms; the processor, however, com¬ 
pletes the write to the data buffer in 3 or 
4 ms. Quantum says. 

WriteCache can simultaneously write 
data to disk from the buffer and write 
data to the buffer from the processor. 
Quantum says. This allows for a continu¬ 
ous data flow in a similar manner to the 
way a streaming tape drive operates. 

—Owen Lindertiolm 


a diamond transistor. 

Variants work is still experimental. 
The company hasn’t built a commercial 
diamond semiconductor, and neither has 
anyone else, although both the Japanese 
and the Soviets have similar projects. 

Meanwhile, artificial diamond could 
show up in electronic equipment in a few 
months in the form of thin-film heat 
sinks. (Natural diamonds are already 
used in some electronic applications, but 
they are very expensive.) Diamond’s 
thermal conductivity is more than four 
times higher than the best presently used 
material, beryllium oxide. The chips are 
bonded to a small piece of diamond that 
spreads the heat from the chips to a larger 
conventional heal sink. 

Diamonex has distributed samples of a 
diamond-coated heat sink to potential 
customers. According to David S. Hoov¬ 
er, vice president of technology, prod¬ 
ucts built on the company's diamond heat 
sink could be in production by the end of 
the year. The first market, Hoover says, 
is “things like laser diodes and high- 
power FETs [field effect transistors]," 
Next, there would probably be multichip 
modules and eventually very dense cir¬ 
cuits such as microprocessors using emit¬ 
ter-coupled logic. 

The company grows its diamond films 
by passing a heated mixture of hydrocar¬ 
bon gases (e.g. f methane, ethane, and 
acetylene) over a substrate. If the process 
is properly controlled, diamond forms 
instead of graphite. ■ 

—Rick Cook 
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Three-dimensional graphics 

like those seen on workstations 
will be coming to personal com¬ 
puter users as a result of a new 
pact between Microsoft and Sili¬ 
con Graphics, the companies say. 
Microsoft has licensed Silicon 
Graphics’ Iris Graphics Library 
technology to incorporate it into 
its own systems and applications 
software. The Iris Graphics Li¬ 
brary provides tools for developing 
applications that let users manip¬ 
ulate high-resolution, 3-D color 
images. “Silicon Graphics and 
Microsoft intend to integrate tech¬ 
nology from the Iris Graphics Li¬ 
brary with appropriate future 
Microsoft software products,” a 
Silicon Graphics spokesperson 
said. □ 

With Sun’s optimizing compilers 
priced at around $2000, Lucid 
should attract attention by offer¬ 
ing its new ANSI C optimizing 
compiler at $495. Lucid C for 
Sun Sparcstations and compatibles 
offers ANSI C conformance and 
a Kernighan & Ritchie mode. A 
transition mode is also available, 
letting you write ANSI C code and 
link it with most K&R files. Lu¬ 
cid plans to release a C++ com¬ 
piler later this year, as well as a 
C/C++ integrated applications 
environment. □ 

One of the most talked-about new 
titles at the Multimedia and CD- 
ROM Conference was Desert 
Storm, Warner New Media's au¬ 
diovisual CD 
covering the war 
with Iraq. As¬ 
sembled in con¬ 
junction with 
Time , the CD includes the text of 
unedited dispatches from Time 
correspondents and the resulting 
stories as they appeared in print; 
audio segments, such as news re¬ 
ports and presidential sound 
bites; and about 300 photos. You 
can search the material using 
either an index or a time line. The 
$39.95 CD is out first for the 
Macintosh; a Windows version will 
be released later, a spokesperson 
said. ■ 


Diamond Transistors and Coolers Come Closer 
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^our choices are abit 


Only Zortech Gives You Total Portability to MS-DOS, Windows, 
OS/2, DOS 386, UNIX 386. And Macintosh. Right Now. 


What etAtFOKrt will (rjdn 
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Now that C++ lias made si gnific ant inroads 
into mainstream application development, you 
must choose tho C++ compiler that is going lo 
ITjg^ v. lie the performance and portability 
\ {t , u \ vr ii()vv r ...fij](l years to come. 
Since 1086, we ve Ihtii testing, 
rcfiniiig and [>erfeetiiig our fainil\ 
of (!++ products lirelcsslv. The 
results an* what you are wading 
al Mint, a fully port able family of C 
arid C++ products available right now: 


£ Intend To Keep 
Up This Pace. 


lit the pasl lew years. Xoiteh has 
quietly become an imlusin standard 
earning acclaim from Byte, Compmer 
Language, Dr. Dobbs. and many 
iiidusiry mnm for our solid amplifum- 
tation, market-leading perfi 
and strong, rdanfess hum 


/ /hate im PiA-TFoej '\ mu Choose, 
Choose/op.tech Fe^opj'iaj too 

With Zortcdi. no matter what platform von 
rhiMjse to develop on, a sultstantial performance 
increase will lie realized due in rite quality of lire 
original Zorlech C++ implementation.For 
instance, on MS-DOS- yoiifpragrain w ill 
compile up to 35% faster with the resultant 
mde running up to 45% faster and 25% snail] er 
than Turbo C+H* But we don l stop there. On 
each platform. Zortedt C++ is designed to 
improve your productivity where it really 


Mp* 

WML 


matters.,, in the development cycle. 

For example, using the DOS/MS 
W indows package. you ran edit, 
compile, link and debug die 
largest MS windows 
applications...and never 
mm leave the Windows environment. 

All lliis plus complete plug-and-go to 
CNS C++/Yiew and (imimiomirw II! 

And of course, t hese advantages am 
also available on the OS/2, DOS 386, 
l .MX. and Macintosh platforms. 

Choice;. Choice. Choice;,,. 

II I here is one constant in C++ devel¬ 
opment. it 's change. The Zortech 
family of products keeps your options 
exactly how diev should he. Open. 

To find e kill mote, call today. 
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People are always looking for 
affordable ways to mate a better impression. 



Soon a lot more people will 
be looking their best. Because 
now the best features of the 
HP LaserJet III printer are 
more affordable. 

The new LaserJet HIP printer 
features HP's exclusive Reso¬ 
lution Enhancement tech¬ 
nology* An innovation that 
provides 300 dpi print quality 
superior to that of ordinary 
laser printers* The PCL5 
printer language, with font 
scaling and HP-GL/2, brings 
even more to your documents* 


Fourteen bit-mapped and 
eight internal scalable type¬ 
faces give you thousands of 
options. And, to make things 
even more interesting, the 
LaserJet HIP produces pat¬ 
terns, shading, spirals, and 
mirror images. In portrait or 
landscape. 

HP has picked up the through¬ 
put speed of this 4 ppm printer. 
Due to a considerably faster 
I/O rate, the LaserJet IIIP 
accepts data as quickly as your 
PC can transfer it. So you not 


only get your output, faster, you 
get your screen back faster. 
The LaserJet IIIP also has 
a new 16 MHz processor and 
PCL5 for on-the-fly typeface 
scaling and fast vector 
graphics. These advancements 
mean this compact printer 



Call 1-800-752-0900, Ext, 2255 for your nearesL authorized J IP dealer. 

Adotie and PostScript are registered trademarks of Adobe Systems Inc, in the US, and other countries. 
* Suggested LLS. Hat price. C1991 Hewlett-Rickard Company PE 12109 































Tfell them about 
the new LaserJet HIP 




requires less time to print than 
many laser printers with 
higher ppm rates. 

Fbr versatility, the LaserJet 
HIP has a multisized paper 
tray that accepts various sizes 
of paper and envelopes. An 
optional Adobe* PostScript* 
cartridge is available. And, of 
course, the LaserJet HIP is com¬ 
patible with all major software 
and HP LaserJet accessories. 

The good looks you get with 
the newest HP LaserJet look 


even better when you con¬ 
sider the price. Just $1,595.* 
For a faxed data sheet, dial 
(208) 344-4809 from your FAX 
machine and enter document 
I. D. number 9600. Now every¬ 
one can add a little polish to 
their work. 

HP Peripherals 

When it’s important to you. 

Wiot HEWLETT 

1 "HA PACKARD 
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The 486SX 
Falls Short 

MICHAEL NADEAU AND ALAN JOCH 



Surprise! A 40-MHz 
AMD 386 system 
offers better 
price/performance 
than either of two 


Hold onto your hats. The PC industry is in for 
another CPU war. After Intel effectively bur* 
led the 286 in favor of the 386SX, the PC CPU 
king appears to be positioning the new 20- 
MHz i486SX to do the same to its 386DX chip. 
Perhaps not coincidentally, this move comes 
at the expense of Advanced Micro Devices 
(AMD), as it did with the 386SX. 


nc»iAf IQCCY cuftlpmc AMD is a licensed second source for the 

V _ _ 286, which generated a great deal of revenue 

for the company in the 286’s heyday* To coun¬ 
ter the declining 286 market, AMD has cloned the 386DX—so well, in fact, that 
it can reliably boost the clock rate to 40 MHz; the best Intel offers is 33 MHz (see 
‘"The 386 Gets a Competitor,” March BYTE). 

Intel's i486SX is simply your garden*variety i486 sans working FPU functions 
(they are disabled) and running at 20 MHz. To add an FPU, you must buy an 
S0487SX, which is really an i486 CPU with its math coprocessing capabilities 
intact* An 80487SX retails for $799* An Intel 33-MHz 80387 math coprocessor 
(a 40-MHz version is not yet available) retails for $994* 

The 386SX took sales away from the 286 because it let system vendors build 
more powerful PCs at a price competitive with those of 286*based machines* And 


the surging popularity of Windows 3.0 ac¬ 
celerated the demand for more powerful, 
inexpensive systems. But the case of the 
i486SX versus the Am386 will be differ¬ 
ent. BYTE has made preliminary tests on 
two prototype 486SX systems, from Ad¬ 
vanced Logic Research (ALR) and AST 
Research, and a prototype Am386 system 
from Club American Technologies. Per¬ 
formance differences are minimal. Ail 
will run most business applications under 
DOS or Windows without working up a 
sweat. This battle will be won primarily 
on price and availability* 

These machines also create a new per¬ 
formance niche between standard Intel 
33-MHz 386 systems and 25*MHz 486 
systems. The price range varies signifi¬ 
cantly, with the 486SX systems on the 
higher end. All three systems should be 
available by the time you read this. 

ALR and AST: 

Similar Design, Different Prices 
Comparing the ALR BusinessVEISA 
486ASX and the AST Premium II486SX/ 
20 is interesting as much for their similar¬ 
ities as for their differences* Both feature 
expandable CPUs, offer a similar range of 
options and base configurations, and have 
roughly equal performance. 

The main differences are in price and 
in the way the CPU and FPU upgrades are 
implemented. The ALR uses EISA archi¬ 
tecture, while the AST has ISA slots; 
ALR also offers ISA and Micro Channel 
architecture versions of the Business* 
VEISA 486ASX. Both companies were 
among the first to offer an expandable ar¬ 
chitecture* (Fora comparison of the com¬ 
panies’ architectures, see “Two to Grow 
On,*’ June 1990BYTE.) 

The BusinessVEISA 486ASX came 
with 5 megabytes of RAM, a 150-MB 
hard disk drive, 5 %- and 3 V^-inch floppy 
disk drives, a Super VGA adapter and 
monitor, and an UltraStor Ultra 22C 
EISA caching ESDI hard disk drive con¬ 
troller. As configured here, the ALR unit 
sells for about $7800 (pricing on the con¬ 
trol ler was not set at press time). As an in¬ 
troductory offer, ALR is bundling Win¬ 
dows 3.0 and DOS 4.01 with the system. 

We also had ALR’s Supercharged 486 
CPU/Math Chip (retailing for $1095). It 
is actually a fully functional 1486/25 
CPU that plugs into an empty socket on 
the CPU module. You can use a 20*MHz 
80487SX in the same slot as the i486/25 
(the module has both 20* and 25-MHz os- 
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dilators), but for about $300 more than 
the price of the 80487SX, ALR is offering 
what amounts to a CPU upgrade. 

We docked the upgraded system's 
CPU index at 6,28—a respectable score 
for a 486/25 system. Doing the upgrade is 
not quite as simple as pulling one board 
and inserting another: The CPU module 
is actually two boards plugged into two 
proprietary slots and held together by one 
screw that threads into the floppy disk 
drive support. We had to remove the cach¬ 
ing hard disk drive controller to gain ac¬ 
cess to that screw, 

AST sent us the Model 213 V, equipped 
wiEh a 21G-MB Intelligent Drive Elec¬ 
tronics (IDE) hard disk drive, a 3 v h -inch 
floppy disk drive, 4 MB of RAM, and an 
integrated Super VGA adapter and moni¬ 
tor, This system will sell for $5090 with a 
monitor. Although ALR' s base unit is sig¬ 
nificantly cheaper than AST's, there is 
little price difference between fully con¬ 
figured versions. 

The unit will make use of AST's Cupid 
CPU boards, which lets you upgrade the 
system by swapping boards. The Pre¬ 
mium II 486SX/20 uses a slightly differ¬ 
ent design than previous models. Prices 
for upgrade modules are not set, but AST 
expects them to be somewhat lower than 
earlier versions. 

The AST machine edged out the ALR 
machine on the CPU index: 5.14 to 5.02. 
Both scored lower than the Club's 5.41, 
although mere mortals aren't likely to no¬ 
tice the differences in their applications 
among these systems. The AST and ALR 

AST Premium II 


ALR 

BusInessVEISA 


systems showed better hard disk drive and 
video performance, which reflects more 
on the quality of the components used 
than on the CPU. 

The ALR machine was ruggedly built. 
Its metal cover and frame make fora rigid 
construction. It is, essentially, the basic 
desktop BusinessVEISA design that ALR 
has been using for some months now. The 
AST mach ine is not as rugged as either the 
ALR or the Club, Its plastic base flexed 
considerably with the cover off, and it did 
not sit evenly on a flat surface. 

The AST machine offers a few advan¬ 
tages that the ALR machine doesn't. It 
comes standard with a set of excellent sys¬ 
tem utilities, as do all AST systems, in¬ 
cluding a software disk cache and system 
diagnostics. The Premium ITs integrated 

Club American Eagle 


THE FACTS 


Club American Eagle 
Series 3/40 

Without hard disk drive or 
monitor, $1895 (desktop) 
and $1995 (tower); with 
100-MB IDE hard disk drive 
and Super VGA monitor 
and adapter, $2895 (desktop) 
and $2995 (tower) 

Club American 
Technologies, Inc. 

3401 West Warren Ave, 
Fremont, CA 94539 
(415) 683-6600 
fax: (415) 490-2687 

Circle 1174 on Inquiry Card, 


ALR BusinessVEISA 
486ASX 

Model 101 (no hard disk 
drive or monitor), $2795; 
Model 80 (80-MB IDE 
hard disk drive), $3495; 
Model 15GHP (150-MB 
ESDI hard disk drive. 
Super VGA controller, and 
5 MB of RAM), $6195 

Advanced Logic Research, 
Inc. 

9401 Jeronimo 
Irvine, CA 92718 
(800) 444-4257 
(714) 581-6770 
fax: (714) 458-0532 
Circle 1172 on Inquiry Card. 

AST Premium II 
486SX/20 

Model 3V (no hard disk 
drive or monitor), $2995; 
Model 83V (80-MB IDE 
hard disk drive), $3695; 
Model 213V (210-MB IDE 
hard disk drive), $4395 

AST Research, Inc. 

16215 Alton Pkwy. 

P.O. Box 19658 
Irvine, CA 92713 
(714) 727-4141 
fax: (714) 727-9363 
Circle 1173 on Inquiry Card. 
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PRELIMINARY BYTE BENCHMARK SCORES 

While the Club's AMD AmS86 CPU was a little faster than the i486SX in 
either the ALR or AST t the latter two systems outperformed the Club in both 
the disk and video tests . We Ve included the CPU and FPU scores for the 
ALR with the Supercharged 486 CPU/Math Chip installed. Note that the ALR 
had an optional caching hard disk drive controller, which inflated its disk 
index. For each index , an 8-MHz IBM AT = 1. 



CPU 

FPU 

Disk I/O 

Video 

ALR BusinessVEISA 486ASX 

ALR BusinessVEISA 486ASX 

5.02 

N/A 

8.69 

13.70 

(with Supercharged Chip) 

6.28 

24.71 



AST Premium II486SX/20 

5.14 

N/A 

2.91 

11.12 

Club American Eagle Series 3/40 

5.41 

N/A 

2.76 

6.04 

Tandy 4033LX (33-MHz 386) * 

3.10 

N/A 

2.49 

5.41 

Compaq Deskpro 486/25* 

6.40 

24 80 

3.80 

16.20 


* For comparison ondy. 


VGA frees an expansion slot and allows 
for pass-through 8514/A graphics, should 
you want to use it for, say, CAD applica¬ 
tions. A graphics controller is an extra¬ 
cost option from ALR. 

Clone Afterlife 

Club’s new Eagle Series 3/40 systems 
preach a gospel of life after the 286 for PC 
clones. The 40-MHz Am386 DXL CPU 
controls Club’s new tower system and a 
sleek desktop model. Based on ou r look at 
the desktop system, this CPU may offer 
enough performance and price difference 
to make potential customers think twice 
before committing to low-end 486s. 

Out of the box, the Club does a yeo¬ 
man’s job as a midrange PC, A full con¬ 
figuration, at $2895 (well under similarly 
configured 486SX systems from ALR 
and AST), includes 4 MB of RAM, 64K 
bytes of cache memory, a 1G0-MB IDE 
hard disk drive and controller, a 1.2- or 
1.44-MB floppy disk drive, one parallel 
port and two serial ports, a Super VGA 
monitor and graphics adapter T on-site ser¬ 
vice, keyboard, mouse, DOS 4.01, and 
Windows 3.0. Club also offers a stripped- 
down version without a hard disk drive, 
graphics hardware, or on-site service for 
$1895. The tower version costs $100 
more in either configuration. 

In our evaluation unit, Club matched 
the CPU with Cyrix’s FasMath 83D87 
coprocessor, a price and performance al¬ 
ternative to another Intel product (for a 
detailed comparison of math coproces¬ 
sors, see “FPU Face-Off,” November 
1990 BYTE). The Eagle motherboard 
also accepts Weitek’s 3167 coprocessor. 

Club’s Rainbow 4000 Super VGA 
adapter uses the Tseng ET4OG0AX chip 
for 800- by 600-pixel and 256-color reso¬ 


lution. This brings a welcome clarity to 
text and graphics applications. You can 
expand the standard 4 MB of system 
memory to 32 MB on the motherboard 
and a maximum of 64 MB using add-in 
cards. The standard power supply is a ser¬ 
viceable 200 watts. The motherboard pro¬ 
vides one 32-bit slot (for memory up¬ 
grade) and seven 16-bit expansion slots. 

Test Results 

The alternative CPU/FPU team posted 
respectable results in the BYTE bench¬ 
marks (see the table). For starters, the 
Club machine posted a CPU index score 
twice as fast as the Tandy 4033 LX’s, a 
386/33 machine. Disk index scores for 
the Club were marginally higher than the 
33-MHz system, while the Club video in¬ 
dex ranged about one-third faster. 

The marketplace will also make com¬ 
parisons to the new 486SX challengers, 
and in this competition, the Club faired 
well. It shined in the CPU tests and almost 
matched the AST in disk tests. But the 
ALR’s optional caching hard disk drive 
controller made it a clear winner in the lat¬ 
ter category, Video test results placed the 
Club behind the two challengers, particu¬ 
larly in the text display component. Over¬ 
all, performance is not an overriding fac¬ 
torsegmenting the systems. 

Frugal Stability 

Aside from a slight dark patch on the dis¬ 
play screen and a lightweight chassis that 
borders on flimsy, the Club Eagle was 
clean and well designed. The company 
will use it to stake out low-range and mid¬ 
range CAD, animation, solids modeling, 
and fluid dynamics applications, where 
high-end performance isn’t mandatory 
but economical pricing is important. 


Club says that 40-MHz 386 chips plug 
into the same basic system as its slower 
33-and25-MHz386 computers without 
any added costs for cooling or RFI shield¬ 
ing. Thus, the lower initial cost of the 
386/40 chip compared to the i486 is not 
mitigated in the manufacturing process. 

Confusing the Marketplace? 

New CPU versions always seem to tempo¬ 
rarily confuse the marketplace. Now, we 
have two new CPUs that offer roughly the 
same level of performance from two dif¬ 
ferent companies. On top of that, one ap¬ 
pears to have a significant price advantage 
to both system vendors and end users. 

By comparing the three systems here, 
we can begin to predict where systems 
using either the i486SX or the Am3 86 will 
fall in the PC hierarchy. Performance- 
wise, there is no secret. All three fall be¬ 
tween 386/33 and 486/25 systems at the 
CPU level. Advantages inherent to the 
i486SX (e.g., its built-in 8K-byte cache) 
will give it the edge in some applications. 
The AMD’s faster clock speed will do 
likewise in others. 

If you absolutely, positively must have 
the Intel logo on your CPU, you’ll be sat¬ 
isfied with the performance of both the 
ALR and AST systems. (In fact, both ma¬ 
chines had higher CPU scores than some 
486/25 PCs we’ve tested.) Both also offer 
better-performing subystems (e.g., video 
and mass storage) than the Club. How¬ 
ever, prices on 486/25 systems are fall¬ 
ing, and you can find some with prices as 
good as, if not better than, the ALR and 
AST systems 1 full retail price. 

The Club Eagle will appeal to those 
hungry for more processing power but on 
a tight budget. The fact that its CPU is a 
386 type and not an i486 should not be a 
big drawback. If you really need every¬ 
thing an i486 has to offer, you are better 
off buying a 486/25 or 486/33 in terms of 
p r ice/ per form ance. 

These three systems will all appeal to 
the same kind of user: the businessperson 
or professional who wants the power to 
run today’s demanding applications and 
operating environments without paying 
top-of-the-line prices. Whether the mar¬ 
ket goes toward the i486SX or the A m3 86 
matters mostly to Intel and AMD. For end 
users, the competition between the two 
will mean more power at lower prices. In 
our book, that’sa win. ■ 


Michael Nadeau is managing editor of 
the BYTE Lab, and Alan Joch is a techni¬ 
cal editor for the BYTE Lab . They can 
be contacted on BIX as “miken ** and 
"ajoch, ” respectively. 
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"...when the full 16 stations included 
in the test were active. The Tangent 
Multi-Server 433e was still the fastest..." 

PC Week 1/7/91 


Tangent Server Maintains Performance Lead 
As LAN Size Increases 
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"A consistently strong performer across 
all tests, the Tangent model 433e stands 
out in this group." PC Magazine April 16,1991 


PC Magazine, April 16,1991 


TANGENT COMPUTER INC. 

Tangent Model 433e 


by Bill O'Brien 


April 16,1991 
Tangent 433© 


Tangent Computer's foray into the 
realm of the EISA bus is represented 
by an investment-quality machine. 


"The big winner is the Tangent.." 

BYTE, October, 1990 


DOS BENCHMARKS 
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When the editors got through writing about Tangent 80486 
systems, they didn't leave us a lot to say. Except price. First, 
compare performance. Then compare price. What you'll see 
is that Tangent is the price-to-performance leader in 486 
systems, with a range of models designed to fit any need. 


*AJ1 pricing subject to change without notice. ©1991 Tangent Computer, 
Tangent is a registered trademark of Tangent Computer, Inc. 486 is a 
registered trademark of Intel Corporation. Other product names may be the 
trademarks or registered trademarks of their respective companies. 


Tangent Multi-Server 433ms 

Capable of replacing 5 to 10 conventional servers. 

* Intel 486-33 MHz EISA 

* Up to 64 MB RAM 

* SCSI Drive Arrays Up to 12 GB 

• Continuous 1-3ms Average Access 

* Up to 4 Ethernet Ports or 96 Serial Ports 

* UNIX or NOVELL Configurations Priced from $14,900 

Tangent 433e/425e 

Our high-end, award winning engineering workstation, 

• Intel 486-33 or-25 MHz EISA 

* 200 MB to 2.4 GB of Disk Storage 

* EISA Caching 32 Bit Disk Controller 

• Non-interlaced SuperVGA Monitor Priced from $5,995 

Tangent 4331/4251 
A 486 at a 386 price. 

• Intel 486-33 or-25 MHz ISA 

• 105 MB Up to 2.4 GB of Disk Storage 

• Choice of IDE, ESDI or SCSI 

• Non-interlaced SuperVGA Monitor Priced from $3,695 

486 your way. Tell us your applications and operating environment 
and well configure a system to meet your needs 100%. Then we'll build, 
test and ship your system. Pronto. 

We're here when you need us. Our sales and support engineers are 
as near as your telephone... 

Tangent is your first call for affordable high performance* 

Call toll free: 1-800-223-6677 


TANGENT 


Circle 307 on Inquiry Card. 


197 Airport Blvd, Burlingame, CA 94010 
Phone: 415/342-9388 FAX: 415/342-9380 










































POPULAR PRAISE FOR 
THE PORTABLE DESKTOP 


This new generation 
PC is remarkable for the 
performance and practi¬ 
cality it provides. Cany 
it from the office, to 
home, to multi-site 
locations so all your 
programs and files travel 
conveniently with you. 

Customers and critics 
alike are praising the 
Brick for its portability, 
elegant design, whisper 
quiet operation and 
screamingly fast power. 
This diminutive PC with 
the unforgettable name is 
designed for the way 
you always wanted to 
do computing. 

Here's a sampling 
from recen t articles on 
the Brick. 
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“Every once in a while a PC 
product comes along in 
which the performance, 
design and concept are so 
uncommon that a little 
voice inside you says you 
really want to have one*" 

Jon Pepper, 

PC Sources, 11/90 


“Overall the Brick repre¬ 
sents a clever counter to 
conventional notebook 
designs* It solves the 
fundamental problem of 
two-location computing. 
You get to keep your home 
and away files in sync 
because they are the same." 


Tran 7 Licklider 



“Engineered with the way 
people actually work in 
mind. It answers the 
question of how to trans¬ 
port an entire environment 
to and from several work 
sites, something no other 
product handles elegantly," 

PC/Computing, 12/90 


BCS UPDATE, 7/90 

“Ergo f s Brick maintains the 
functionality of a desktop 
PC within a small form- 
factor...the Brick is a real 
performer, consistently 
outperforming both 
Compaq’s and IBM’s 16 MHz 
SXs on PC Labs computer 
benchmark tests*" 

Malt Ross , 

PC Magazine, 9/25/90 


“The Ergo Brick—that 
delightfully small, full- 
featured 386SX™ machine, 
ft’s almost silent, it’s fast... 
a great personal computer 
in every other respect too," 

Bill Machrone , 

PC Magazine, 1/15/91 

“The Brick is the first real 
innovation in DOS based 
computers in a long, long 
time." 

Computer Shopper, 

1/91 

“The philosophy behind the 
Brick is so obvious that I’m 
surprised that no one has 
thought of it before*,.you 
can keep a monitor and a 
keyboard at each work 
location, carrying only the 
computer guts (and your 
own data) between loca¬ 
tions... in a world of boring 
and utilitarian PCs, the 
Brick stands out for both its 
elegance and its technologi¬ 
cal sophistication." 

Stan Miastkowski, 

BYTE, 6/90 

THE 

BRICK 

















$ 2,495 

INCLUDES 

A 16 MHz Intel 386SX 
4 4 MB RAM (exp to 8 MB) 

A 44 MB 28ms hard disk 
A 2,4(1) bps modem 
A 1024 x 768 VGA adapter 
with 1MB video RAM 
A 3.5" floppy/1.44 MB 
A ) &b!l lialf card exp. slot 
A DOS 3.3 or 4.01 
A 1 year warranty 
A 30 day money back guarantee 
A Freight Prepaid 
Plus Your Choice of; 

A Windows 3,0 with 
Adobe ATM, Mouse 
on 

A DESQview/386 with QFMM, 
Manifest, Tree86, Cache86 
A All software completely set up. 
Ready to go 


Options: 


A 

104 MB 24ms HD 

add $395 

A 

212 MB 16ms HD 

add $995 

A 

20 MHz Brick 

add $250 

A 

8 MB total RAM 

add $396 

A 

387SX Coprocessor 



16 MHz 

add $395 


2(1 MHz 

add $445 

A 

12 H 640 x 480 mono 
VGA monitor & 101 



keyboard-beige 

add $218 

A 

I4 M 640x480 color 
VGA monitor & 101 



keyboard-bdgc 

add $484 

A 

Color coordinated VGA 


monitor & keyboard, 


as shown 

add $195 

A 

Docking Terminal 

add $349 


One Intercontinental Way 
Peabody MA 01960 

TEL - (508J 535-7510 
FAX: (508) 535-7512 


Hrres video drivers are included for over 25 major applications 
including Windows 3.0. WordPerfect Ventura, Autocad, Cad key, 
and Lotus. The Docking Terminal (S349| permits instant hook¬ 
up of all cables and adds another 16-bit 3/4 length slot. 


Henry FerskoWeiss, 

PC Magazine, 3/91 


“The 
Brick is a 
simple idea that is beauti¬ 
fully executed, resulting in a 
machine whose time has 
clearly come. You get the 
convenience of a laptop 
with the uncompromising 
performance of 
a desktop/ 1 


Jon Pepper ; 

PC Sources, 

11/90 


“An ideal 
system for 
those who split 
their working 
time between 
home and 
office*..The 
stylish “black 
granite" and beige cases 
look as if they came straight 
from the pages of a Sharper 
Image catalog ” 


PC Week, 9/24/90 


“Using the Brick is a 
pleasure. In fact, several 
things about the Brick are 
terrific. By any standard 
it’s a well equipped and 
competitively priced 386SX 
desktop; when you add the 
appeal of its diminutive 
size, it becomes adorable,” 

Eric Grevstad, 

Portable Office, 12/90 

“The beauty of this 
arrangement is that 
you never have to 
worry about the 
consistency of your 
data files.,, you just 
take It all with you." 


“^everyone who sees it 
falls in love with VL„ 
Recommended.” 


Jerry Poumelle , 
BYTE, 1/91 


“Only slightly larger 
and heavier than a 
college dictionary, the 
Brick is a faux-granite- 
finished portable CPU that 
explores the middle ground 
between desktop PCs and 
portable computers." 

Fred Paul , 

PO/Computing, 

8/90 


“The Brick is first 
class ail the way* its 
appearance and feel 
suggest even higher 
quality than that of 
the Toshiba and 
Compaq.*, This system 
provides an amazing 
amount of features and 
support for the price.” 


Peter Varhol 

Personal Workstation 

11/90 
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NEWS 


FIRST IMPRESSIONS 


Seven’s a Success 

TOM THOMPSON AND OWEN LINDERHOLM 


automatically identifies the Mac it's run¬ 
ning on and offers to install the complete 
set of System software, utilities, and 
priming services. Installation is just a 
matter of feeding in the Mac disks until 
the job is done. A Network Install appli¬ 
cation lets you install System 7.0 over a 
network. 


System 7.0 offers 
compatibility, 
new features, and a 
future growth path 


Back in 1984, the Mac was the first microcom¬ 
puter to make a windowing operating system 
available to a large audience. Over time, the 
Mac OS was enhanced with features such as 
hierarchical menus and 24-bit color. However, 
certain parts of the interface began to show 
signs of age, and by the late 1980s, some ex¬ 
pert computer users were already running into the operating system's 8-megabyte 
memory limit. 

In 1989, Apple announced its successor to the then-current version 6 software: 
System 7.0. It would fix the limitations while providing new capabilities. System 
7.0 was supposed to be available in about a year, but some delays pushed back the 
launch date. However, Apple was making preparations for System 7.0's arrival: 
The base hardware configuration of the Mac LC and Mac Ilsi made these ma¬ 
chines ready for System 7.0. 

System 7.0 has finally arrived, and the wait has been well worth it. System 
7.0's new features make it an upgrade that is as significant for Mac users as Win¬ 
dows 3.0 was for Intel-based microcomputer users. What does System 7.0 offer, 
and why should you switch to it? Here are a few reasons: 

* A more consistent interface that makes the Mac even easier to use. 

• Compatibility with existing software. Since System 7.0 is a revision of the 
tried-but-true System 6.0.x, many existing Mac applications, desk accessories 
(DAs), and edevs continue to work. You can immediately take advantage of its 
high-resolution TrueType outline fonts or peer-to-peer file sharing with no modi¬ 
fication to the software. New interface features will completely change your Mac 
working habits. 

• Old limitations removed. Suitably equipped Macs can run System 7.0 as a 32- 
bit operating system, expanding the program address space from 8 MB to 1 giga¬ 
byte. Virtual memory support—where the contents of inactive portions of RAM 
are swapped out to a hard disk and copied back into RAM as needed—lets you run 
applications that are larger than the computer's physical RAM. 

* Future extensions. While System 7.0 preserves all existing OS calls for com¬ 
patibility, it also augments its capabilities by supplying numerous new calls that 

let applications share data and communicate to 
other applications or computers. You'll be able 
to use off-the-shelf applications that dynami¬ 
cally exchange data with each other and pro¬ 
vide seamless access to remote databases. 


THE FACTS 


System 7,0 

Personal Upgrade Kit, $99; 
Group Upgrade Kit, $349 

Apple Computer, Inc, 
20525 Mariam Ave. 
Cupertino, CA 95014 
(408) 996-1010 

Cird# 1167 on Inquiry Cord. 


The System 7.0 beta 4 software we saw oc¬ 
cupies eight 800K-byte floppy disks. Its hard¬ 
ware requirements are simple: a Mac Plus or 
better with 2 MB of RAM and a hard disk 
drive. The Installer application is an enhanced 
version of the one used since System 6.0.4. It 


Not Just Another Pretty Interface 

After you restart a color Mac, you're in 
for a surprise. The Desktop icons are in 
color. We’re not talking about the seven 
color shades that you could use to tint 
icons using System 6.0.x. These icons 
sport many different hues, which imparts 
a dramatic three-dimensional effect to 
Desktop objects. 

Similarly, the scroll and title bars on 
windows exhibit 3-D features, much like 
Windows 3.0 or Motif (see the screen 
shot). Naturally, Macs with black-and- 
white screens use the old bit-mapped 
icons and window dressing. 

An application icon located on the right 
side of the menu bar hints that you're run¬ 
ning Multi Finder. You have cooperative 
background tasking at all times now (see 
Don Crabb's Macinations column for 
further details). This new Finder has 
taken on additional interface duties be¬ 
sides managing the screen and files, 
while all the tasking switching code has 
been moved into a hidden Process Man¬ 
ager (more on this later). Clicking on the 
application icon presents a pull-down 
menu that lets you pick from a list of run* 
ning applications. 

Returning to the menu bar, a new icon 
next to the application icon resembles a 
balloon. Clicking on this icon gives you 
access to Balloon Help, a built-in context- 
sensitive help mechanism. When Balloon 
Help is enabled, car toon-style voice bal¬ 
loons appear as you move the mouse over 
the screen. The balloon's lip points to the 
object selected by the mouse, and inside 
the balloon is a brief descriptive explana¬ 
tion of the object's function. 

Consistency Is the Key 
Apple has rediscovered the value of the 
keyboard: The cursor keys let you navi¬ 
gate around the Desktop, an icon at a time. 
Or, you can type the first character of a 
filename or folder name to select an item. 
This closely copies the behavior of the 
ubiquitous Standard File dialog box, and 
it provides a consistent way to select files 
whether you're in an application or at the 
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The Complete Solution 
For 9-Track & 3480 Tapes 
On Your PC 



“ Transport data between locations 
regardless of system type 

■ Saves the high cost of data 
conversion 

■ Flexible, easy to use software 

“ Doubles as a high performance, 
high capacity backup device 

■ Superior service and support. 
Cipher offers field service and 
a 1 year factory repair warranty 

■ Cipher product connectivity 
includes: SUN, APOLLO, DEC, 
NCR, AS/400, RISC/6000, 

ALTOS, Motorola 

■ Accessories and media 


The choice of the world's leading computer companies 


Cipher Data Products, headquartered in 
San Diego, California, is a subsidiary of 
Archive Corporation, the largest independ¬ 
ent tape drive manufacturer in the world. 
Cipher has been a leader in the computer 
tape drive and subsystem business for the 
past 22 years with over 60 distributors 
worldwide. 

With one of the broadestproduct lines in the 
industry, Cipheristheleadingsuppliertothe 
largest computer companies in the world. 

For the solution to your interchange and 
backup needs, call Anita or Kim now at 

1-800-4-CIPHER 


(1-800-424-7437) for US Sales, 
Spares & Repairs information, 
for Europe, call44-734-775757(UK) 
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NEWS 


FIRST IMPRESSIONS 


Desktop, A new Desktop button in the 
Standard File dialog box gives you an 
overview of all the Mac's mounted vol¬ 
umes (i.e., disk drives, floppy disks, and 
servers), and, like the new application 
icon menu, it lets you choose from the 1 ist. 

When you view a crowded folder's con¬ 
tents as text, new visual indicators help 
you sort through the blizzard of names. 
Folder names are prefaced by a right- 
pointing arrowhead. Clicking on the ar¬ 
rowhead opens the folder, showing its 
contents as text names indented slightly 
to the right. The arrowhead then points 
downward, indicating that the folder is 
open. This gives you a useful visual hier¬ 
archy of folder directories. 

System 7 .0 handles DAs and cdevs in a 
consistent manner. DAs were formerly 
invoked from the Apple menu, and cdevs 
hid out within the Control Panel DA’s 
window. This made fora confusing inter¬ 
face for novices, DAs and cdevs now be¬ 
have like miniapplications: Double-click¬ 
ing on them launches them. The Apple 
menu can still be used to start DAs, even 
though they aren’t part of the System file 
now. Instead, they live in a special Apple 
Menu Item folder. Cdevs are no longer ac¬ 
cessed from the Control Panel DA, but 
from the Finder within their own Control 
Panel folder. This normalizes the Mac in¬ 
terface so that you can access files, launch 
applications, or modify system features 
the same way. 

Easy Changes 

System 7.0 also simplifies how you cus¬ 
tomize your system. Adding new fonts or 
DAs to a System 6,0.x file required the 
use of a Font/DA Mover application. Add¬ 
ing new sounds meant using either Res- 
Edit, a developer's tool, or third-party 
INITs. Now you simply drag DAs, fonts, 
or sound resource files into the System 
Folder to install them. 

New folders within the System Folder 
organize the population explosion of spe¬ 
cialized files. The previously mentioned 
Apple Menu Item folder places objects on 
the Apple menu and is where DAs are cop¬ 
ied by default. 

The Control Panel folder is where 
cdevs go, and an Extensions folder holds 
the system extensions (e,g,, AppleShare, 
printer drivers, and INITs). A Prefer¬ 
ences folder contains all those preference 
files that applications create to store user 
settings. A Startup folder holds those ap¬ 
plications and DAs that you want 
launched when the Mac starts. 

The System file now lets you add or re¬ 
move certain items easily. Double-click¬ 
ing on it opens a window, displaying all 


the fonts and sounds. You can add sounds 
and fonts by dragging the files to this Sys¬ 
tem window, or you can remove them by 
dragging the selected objects out of the 
window. However, the System file still 
does its old job of packing essential re¬ 
sources that the Mac OS needs to operate. 
A peek inside the System file with Res- 
Edit 2.1 shows dozens of different re¬ 
sources. The System file window lets you 
view and manipulate resources (i.e. s 
sounds and fonts) you're likely to change. 

T 

he System file 
now lets you add 
or remove certain 
items easily. 



New on the Menu 

If you go mousing around through the 
Finder menus, you’ll discover some new 
items on the File menu: Sharing, Make 
Alias, and Find. The Sharing item lets 
you make a volume or folder available to 
any user on an AppleShare network on a 
peer-to-peer basis. You select the object' s 
access rights in a window that appears. 
For folders and applications, the icon 
changes to indicate that it’s shared. Users 
access these shared objects by connecting 
to them through the Chooser, exactly like 
file servers. 

The Make Alias item lets you create 
and manage your information through the 
use of alias files. An alias file points to 
another Desktop object (e.g., a volume, 
folder, or file). Alias files are treated ex¬ 
actly as if they were the original files, but 
their names are italicized so you can tell 
them apart from the real files. 

The Apple menu is hard-wired to 
launch DAs inside the Apple Menu Items 
folder. The exception is the Control Panel 
“DA,” which is actually an alias to the 
Control Panels folder. This implementa¬ 
tion of the Apple menu thus provides you 
with a way to access your most frequently 
used documents, folders, and applica¬ 
tions. Drag any document or application 
(or its al ias) to the Apple Menu Items fold¬ 
er, and it immediately appears in the 
Apple menu. Now anything you need is 
only a menu choice away. 


The Find item does just what it says: It 
finds files. It has Boolean search opera¬ 
tions for multiple files and can be set to 
locate files on a particular volume by 
name, kind, or date. 

New Changes Inside 
The changes to System 7.0*s graphical 
user interface (GUI) are obvious. How¬ 
ever, there are numerous modifications to 
the Mac OS internally that, while not as 
obvious , are just as significant. First, the 
Desktop file, with all its size and speed 
problems, is gone. All of a file's bundle 
information (the icon to display and the 
file's creator and type) is collected into a 
Desktop database. 

Unlike the old Desktop file, which re¬ 
tained the icon of every file copied to the 
disk, the Finder updates the database as 
files are added or removed. Files and fold¬ 
ers dragged to the Desktop are stored in a 
hidden Desktop folder, and Trash itself is 
now a folder. 

There are a number of enhancements 
to existing Mac OS managers. The File 
Manager now assigns a file a unique ID 
number. Appl ications use this ID number 
to locate a file, even when it is moved to a 
new folder or renamed. New File Man¬ 
ager cal Is perform special file saves (so as 
not to alter the ID number), handle cata¬ 
log searches, and control file access rights 
on foreign file systems, such as Unix vol¬ 
umes. 

The Event Manager's role has been ex¬ 
panded beyond simply dealing with low- 
level events such as keystrokes or mouse- 
clicks. It helps to handle a new class of 
events called high-level events , which 
transmit commands to other applications. 
Another new event class, OS events , is 
used by the Process Manager and coordi¬ 
nates application switching (suspend/re¬ 
sume events). 

The Resource Manager has new calls 
that enable it to read portions of a resource 
into memory, edit it, and write it back to 
disk. Formerly, the Resource Manager 
had to read an entire resource—regardless 
of its size—into RAM. 

The new Memory Manager supports 
both 24- and 32-bit addressing modes. All 
applications that are "32-bit clean” (i.e.* 
that use all 32 bits of the address and don't 
manipulate a memory block's character¬ 
istics directly) will run in the 32-bit mode 
without modification. Only Macs with 
32-bit-clean ROMs (i.e., the Ilci, Xlsi, 
and Ilfx) can operate in the 32-bit mode. 
System 7,0 operates in a 24-bit compati¬ 
bility mode to support older Macs. The 
Memory Manager also supports virtual 
memory on 68030-based Macs or 68020- 
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Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™ 4- i86O=4860). 

What you haven’t heard is that, 
for a limited time, when you buy 
a 4860 MotherBoard with 8MB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability? Because 
you'll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you'll be so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a 486- based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing. This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What’s more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 



By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we’ve created 
a way to exploit the power of the i860 to give 
you practical multiprocessing. In fact. i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860-4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
- Socket for optional Intel llirbo Cache 
485™and Weitek 4167 - 7 EISA I/O 
slots- 64-bit expansion slot for 
optional high-speed graphic frame 
buffer ■ 1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 


Hauppauge ComputerWorks. Inc. 
91 Cahot Court 
Hauppauge, NewYork 11788 
Telephone: 516-434-16(M) 

Fax: 516-434-3198 
In Europe (49) 2161-17063 


Hauppauge/ 



In AllStndia: (7) 262-3122 Avai lable at your local computer dealer. 

See us a! PC Expo, Booth 1628 

Trademarks: OS/2: IBM ■ Intel 386, i486, i860 andTbrho Cache 485™: Intel Corp. - DOS and Xenix: Microsoft Corp. ■ 4860,4860 MotherBoard: Hauppauge 
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based Macs equipped with a paged mem¬ 
ory management unit. 

The AppleTalk Manager now has 
AppleTalk Phase 2 network addressing 
and AppleTalk Data Stream Protocol (a 
full-duplex communications data stream) 
support built in. It also has enhanced pro¬ 
tocol drivers and an Ethernet driver for 
Apple’s EtherTalk NB board. System 
6,0.x users need special INITs or cdevs 
to enjoy any of these network features. 

The Font Manager now uses TrueType 
font technology to produce high-quality 
text up to 32,768 points in size on both the 
Mac’s screen and any output device, re¬ 
gardless of the device’s output resolution. 
The Font Manager achieves this by using 
special outline fonts that are similar in 
function to (but not compatible with) 
PostScript Type 1 outline fonts. Since the 
Font Manager is an integral part of how 
the Mac displays text, all applications im¬ 
mediately gain TrueType’s benefits. 

New System Additions 

As you might expect, System 7,0 requires 
some new managers to implement many 
of its new features. Here’s a quick run¬ 


down on some of them. 

The Alias Manager creates and uses 
special alias records that store a file’s di¬ 
rectory and volume information. A file's 
ID number is unique only on the volume 
the file resides on; the Alias Manager 
keeps track of files across volumes or 
from backup devices by using an exten¬ 
sive set of search algorithms. 

A Data Access Manager lets a Mac ap¬ 
plication access data sources on remote 
computers. Applications that have no con¬ 
cept of using a database (database-naive) 
can access database information by using 
a query document and DAM. This query 
document contains commands and data 
that organize an application’s information 
request into a format suitable for the data¬ 
base. DAM establishes contact with a re¬ 
mote server, opens a query document, 
sends the query, and receives the returned 
data. Certain applications can also send 
data to the remote server. 

An application can access different 
databases simply by using different query 
documents, and a Data Access Language 
(formerly called CL/1) supplies a Struc¬ 
tured Query Language interface for com¬ 


municating with database applications* 
The long-range potential of this manager 
can’t be overestimated: DAM provides 
the basis for any Mac appl ication to access 
databases or other data sources, whether 
it’s located beyond a network gateway or 
on a distant mainframe. 

A Process Manager handles the Mac’s 
cooperative background-tasking environ¬ 
ment, a job formerly accomplished by 
MultiFinder. It’s responsible for building 
a partition in memory for an application, 
loading the code, launching it, and sched¬ 
uling CPU time for it. It also manages ac¬ 
cess to shared resources. DAs, now con¬ 
sidered applications, are launched into 
their own memory partition. The Process 
Manager assigns a 64-bit process serial 
number for each process and maintains 
context information on the process. Ap¬ 
plications can use Process Manager calls 
to launch other applications and to obtain 
information on other processes. 

Can We Talk? 

One of the most promising features of Sys¬ 
tem 7.0 is its support of Inter-Application 
Communications, I AC lets applications 
exchange “live” (continually updated) 
information, unlike the static data snap¬ 
shots taken during existing copy-and- 
paste operations. System 7.0 provides th is 
I AC facility on several levels, 

A Publish/Subscribe feature will see 
immediate use in office work. An appli¬ 
cation that is System 7,0-a ware lets you 
“publish” (make available) all or a por¬ 
tion of your document. Other users “sub¬ 
scribe" to your document, and as you 
make changes to your work, they are re- 
layed to the subscribers. Data flow is not 
two-way: It always progresses from the 
publisher to the subscriber* 

The Event Manager description men¬ 
tioned a new class of high-level events that 
are used for handling application commu¬ 
nications. These are AppleEvents , and 
they’re used by applications to request 
services from another application, re¬ 
spond to requests, or send messages* IAC 
is organized as a client-server relation¬ 
ship, where the requesting application is 
the client, and the application processing 
the request is the server* The Edition 
Manager uses other AppleEvents to sup¬ 
port Publish/Subscribe operations. 

A Program-to-Program Communica¬ 
tions Toolbox lets applications communi¬ 
cate at a low level for tightly coupled con¬ 
trol or to obtain services the Event Man¬ 
ager can’t provide. Two applications use 
the PPC Toolbox to open communications 
ports and then establish a session. 

Apple has provided a solid foundation 


Last Year A Patchwork Document 
Imaging System Might Have 
Cost You $250,000. 

Now There’s A Powerful 
Turn-Key Solution For 
Less Than $35,000. 

EEF 

Elex Electronic Filing 

Get the full picture on page 53. 
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See us at tire 
Jevtts Convention 
Center of New York 
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Booth Number 352 


Dolch Computer Systems 372 Turquoise Street * Milpitas, CA 95035 * Tel: 408-957-6575 * Fai: 408-263-6305 
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© 
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“MyDokh486" 

isawesome.. 

“Hey, I now own die perfect 
portable that lets me get my work 
done anywhere. Not just a few files . . 
.everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
it r s 200 MB HD, I still had plenty of 
rtx)m left and it screamed through 
everything at 11 MIPSr 

“My Dolch P.A.C. is setting new 
‘rules 1 , It's portable, fast and I still can 
add 4fall-size internal expansion 
cards . Wow!” 

“You have to see the brilliant display 
— I mean really see it, ITT is the latest 
color technology, that's fully VGA 
compatible,” 

. “Hey! Don’t rake my word 
for it. Experts like PC 

Magazine judged my Dolch 
P.A,C, to*,., outclass all 
other portables' and picked 
Dolch three years in a row as 
Editors' Choice!” 


“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine. . . clearly the best PC you 
can buy today , and it happens to have 
a handle , Get a lot more work done 
—where and when you want.” 

Why Wait ?.. .Call today. 
(800)538-7506 US; (800) 233-2077 CA 
In Canada call Laptech L-800-561-4527 


1988 
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EDITORS 1 

CHOICE 


Dolch. 

ROAD-POWER FOR THE BEST OF US 


™ 286 T 386SX,386DX, and 486 arc registered trademarks of Intel Corporation 
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The two folders with cable icons indicate that their contents are shared across the 
network. An icon shows that someone is accessing the Shared documents folder. 


of Mac OS-supported tools where appli¬ 
cations can seamlessly exchange infor¬ 
mation or access data sources. It will be 
up to third-party vendors to lay the bricks 
of new applications on this foundation. 

Road Test 

Our tests of System 7,0 included four 
Macs: a Mac Ilci with 8 MB of RAM and 
equipped with a SuperMac Technology 
19-inch monitor and a Spectrum/24 PDQ 
board, a Mac Ilf x with 8 MB of RAM and 
equipped with an AppIeColor 13-inch 
monitor and an 8*24 GC board, a Mac 
SE/30 with 2 MB of RAM, and a Mac SE 
with 4 MB of RAM, We found that you're 
going to need at least 4 MB of RAM to 
reap the benefits of System 7,0, On the 
Mac SE/3G, the Mac OS used about 1.5 
MB, leaving only 50QK to 8GQK bytes of 
RAM free. 

Many of our favorite applications (e.g., 
PageMaker 4.Q, FreeHand 3,0, Illustra¬ 
tor 3,0, and Mac Write II) worked fine. 
Lots of DAs worked, including Zedcor's 
DeskPaint 3.03 and CE Software's Disk- 
Top 3.0, 1. QuicKeys2.0 works, but some 
features (e.g,, a utility for mounting file 
servers) signaled an error and quit, INITs 
and cdevs were a mixed lot: Some per¬ 
formed fine in the Extensions folder, but 
others, such as Shiva's configuration 
INIT and Adobe Type Manager (ATM) 
2,0, look for auxiliary files and must be 
placed in the System Folder. 


System 7.0's Sharing feature worked 
reliably, and even System 6.0.x users 
were able to access shared folders and vol¬ 
umes, Our networking links to Unix via 
a Cayman GatorBox and to DOSdom via 
NetWare still worked. A beta copy of Far- 
allon Computing's Timbuktu 4.0 worked 
fine, relaying color screens across a Lo- 
calTalk network. In fact, users running 
System 6.0.x can attach, view, and con¬ 
trol System 7.0 Macs, getting a color pre¬ 
view of the situation. We use Shiva's 
networked NetModem to dial remote 
sites, and it operated fine, once we sorted 
out where the cdev had to go. 

The TrueType fonts produced excel¬ 
lent output on both an Apple StyleWriter 
and black-and-white laser printers using 
the Adobe PostScript interpreter, and you 
can actually mix both font types in a word 
processing document. The new Laser¬ 
Writer 7,0 driver no longer uses a Laser 
Prep dictionary file, and it remembers 
whether your last print job required color 
or just black and white. Bitstream gener¬ 
ously provided us with a number of di ffer- 
ent TrueType fonts that produced gor¬ 
geous results, proving that the TrueType 
technology works. 

ATM 2.0 still operates, so you have ac¬ 
cess to both PostScript fonts on top of the 
TrueType fonts. Adobe's Illustrator 3.0 
also works, but if you use a TrueType font 
with its text tool, the text fails to appear. 
Adobe is working on a fix. FreeHand 3.0 


works with both PostScript and TrueType 
fonts, down to setting the text's fill and 
stroke colors. However, printing color 
TrueType text from FreeHand 3.0 to a 
Tektronix Phaser II color printer (which 
uses a PostScript clone interpreter) gave 
the printer fits. We could print the file to 
an NEC Coiormate PS, which uses Adobe 
PostScript 51.9. Both Illustrator 3.0 and 
FreeHand 3,0 printed color text and 
graphics fine on the Phaser II using Post¬ 
Script fonts. 

The upshot of these results is that, for 
most applications, TrueType does well. 
People who use graphics-intensive appli¬ 
cations with text should check for poten¬ 
tial problems, although the FreeHand 3.0 
results hint that the situation isn't as bad 
as it seems, A bigger question mark for 
TrueType is if you have to send your work 
to a typesetting service, but for now the 
solution is to stick with PostScript fonts. 

Should You Switch? 

What does it cost to switch? Final pricing 
wasn't set when we went to press, but the 
latest figures provided by Apple indicate 
that the Personal Upgrade Kit, which in¬ 
cludes eight floppy disks, manuals, and 
telephone support, is available for $99. A 
Group Upgrade Kit includes the Personal 
Upgrade Kit, plus software on a CD-ROM 
and the NetWork Install application. It 
costs $349. 

It's crucial in these days of blazing pro¬ 
cessors and more powerful microcom¬ 
puters to understand that hardware alone 
doesn't provide you with a working solu¬ 
tion. Equally important is the software 
that makes the system go. Apple's System 
7.0 solves the immediate problem of soft¬ 
ware compatibility while providing new 
interface and networking features that 
you can use immediately. Apple is to be 
commended for pushing the envelope for 
making its tried-and-true GUI more con¬ 
sistent and easier to use. 

Over time, you can expect System 7.0- 
aware applications that will cooperate 
with one another in a powerful synergy. 
These applications will have transparent 
access to databases and exchange infor¬ 
mation with other applications, all while 
letting you work cooperatively with 
others in the office. Apple has taken the 
lead in showing that the office computer 
can still be a productivity solution—and 
not a problem. ■ 


Tom Thompson is a BYTE senior editor at 
large , and Owen Linder holm is a BYTE 
senior news editor . They can be con¬ 
tacted on BIX as 44 tom_ihompson ” and 
“ owenl t ** respectively. 
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CorelDRAW! 


If You Have Windows 3.0... 

You Should Have CorelDRAW! 

CorelDRAW 2.0. It’s the award winning PC 
graphics package that’s easy to learn and 
use. If you’re artistic, you can create your 
own graphics from scratch with CorelDRAW’s 
powerful drawing tools. In a hurry? Choose 
from CorelDRAW’s collection of over 4000 
clipart images and symbols, or use 
CorelTRACE to automatically trace scanned 
images and bitmaps. You can even import 
graphics from other packages and jazz them 
up in CorelDRAW. 

And the CD-ROM version of CorelDRAW 
comes with over 3500 extra clipart images 
from ArtRight — a $2000 value. 

Thanks to the large storage capacity of the 
CD-ROM, we are able to offer top quality 
images and symbols in uncompressed 
format, for easy and instant access. 




If you don’t already have a CD-ROM drive, 
Corel offers a package that includes 
CorelDRAW, a high-performance CD-ROM 
drive and an easy to use CorelDRIVER SCSI 
interface kit. Corel offers you powerful plug 
and play solutions for all your CD-ROM 
needs, as well as access to the hundreds of 
exciting CDs available. 
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Dimensions: 7.5 x 9.75 x .25"- 


Speed: 


200 pages 
non-expandable 



No leasing plan available. 


of 
memory 


Multiple, non-glare, 
paper-white screens 


Wfe FOUND A NOTEBO 
THAN THE NEW 20 F 
Wfe’RE STILL LOOKING FOR < 


As you can see, there are few notebooks more a fibril able 
than the new 20 MHz Tandon N B/386sx. That’s because our 
new notebooks only $3,495, a price thousands of 
dollars less than most other computers in its class. 

And in addition to great savings, you get a superi¬ 
or, full-functioning computer w ith standard 
features that are options on most other notebooks. 

The ready-to-go Tandon NB/386sx boasts the 20 MIIz 
Intel® 80386SX processor, the highest level of power you 
can get in a battery-powered notebook today. But that’s just 
for starters* You also get a 30MB IDE hard drive and a 3.5” 
internal floppy drive. 2 MBs of memory' expandable to a 
whopping 16MBs, and three hours of battery life. Not bad 
for a 6.5 lb. machine small enough to fit on this page. 

The [NR/386sx is extremely versatile, too. It has one par¬ 
allel port and two serial ports. So you can plug into a large 
combination of devices like a printer, mouse, graphic tablet, 
or modem. At the office, you can connect up to an external 
monitor and keyboard, or even communicate with your 


corn pa nys la rger co m p u ters. 

And while the Tandon notebook may be extremely small, 
its extra large 9 inch, non-glare VGA display makes 
even the most complex graphics easy to read. The 
pa per-while screen, specially designed to reduce 
eye strain, provides a sharp, bright image using 
triple super twist LCD technology'. 

Of course, with any Tandon Computer you also get the 
support you expect from a $400 million corporation. Prompt 
delivery, a one year limited warranty, and helpful toll-free 
tech support. We even offer a special leasing program. And if 
for any reason you're not pleased, you get a full refund with¬ 
in the first 30 days. 

So if you’re interested in a great little portable computer 
with desktop performance, call us today about the new 
Tandon IN B/386&X or the Tandon NB/386sx, Model 60 with 
a 60MB hard drive, for only $3,995. 

There are other ways to save thousands of dollars on a note¬ 
book, but just none quite as practical. 


IM MEDIATE 
DELIVERY 
AVAILABLE. 















Dimensions: 8,5 x 11 x 2,1 " 


— 


i 



-$ 3,495 

Lease: As low as $123/month 


Non-glare, paper-white 
VGA screen 


2 MBs of memory 
expandable to 16 MBs 


: WITH A BETTER PRICE 
Iz TANDON NB/386sx. 

JE WITH BETTER FEATURES. 


Tan don moves to the head of the class 
when you compare Notebook features you 
get for the dollars spent* 9 9 %te, March mi 



Tandon !MB 

386»x/2« 

Compaq LTE 

3*?te^0 

T.l. Travel mate 
3000 

Max RAM 

16MB 

10MB 

6MB 

Rase RAM 

2MB 

2MB 

2MB 

1 lard Drive 

30 MB 

30MB 

20MB 

Hard Drive 
Option 

60MB 

60MB 

40/60MB 

Screen 

VGA 

VGA 

VGA 

Dimensions 

8*5" D x 11"L 
x 2 J"H 

8,5 "D x 1 l"L 

x2.ru 

8.5"D x 11"L 
s 1.8"I1 

Weight 

6.5 ib. 

7,5 ib. 

5.7 lb. 

Price 

S3,495.00 

$4,399.00+ 

* 5 . 499 . 00 * 


* 30-Day Monej' Back 

* 24 Hour Ttil-FTee, On 

Guarantee 

Call Technical Support 

* 1-Tfear Limited 

• LeasdngPrpgram 

VVci_rrtLrny 

Available 



FAX 805-529-8408 


Tartoi meeruja me rqtt to ametf soetiitarttons without note* Taeidw 486. Tanjfm m. 51386;*. St, m, ll/m, 
LT/386S. 386s^ii 285/N. NB/3B6sa Trmdon Tower 3B6. Taraton Tower 466. PowerPreter. MiitiCACHE and HIAT are 
trademarks of Tendon CorptMtooti. Intel to a regi ster trademark or Intel &*pora3^ M oitwr product« saunas are 
identified by the trademarks or service marks rrf Their respects compares. Lease terms vary by system 
'SiMl Tanton Corporation, Moorpark. CA. 


* List prices published by IDC T and Hard Facts, April 1991, 
Actual dealer price* may vary. 
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A New Workstation Standard 

created with a short external cable rather 
than through an internal communications 
bus. 

Besides the SCSI-2 port* the communi¬ 
cations module includes two serial ports* 
a Centronics parallel port, thin and thick 
Ethernet ports* an audio speaker jack, 
and the HP interface loop jack for the key¬ 
board* mouse, and user input devices. 

The high-end models include from one 
to four EISA slots. Besides the array of 
existing third-party EISA boards, you can 
order a Series 700 with an optional fast 
SCSI-2 bus that delivers 10 MB per sec¬ 
ond* 

When we designed the Unix bench¬ 
marks (see **The BYTE Unix Bench¬ 
marks/* March 1990), the DECsystem 
3100 was the fastest machine in the desk¬ 
top workstation class* Our benchmarks 
seemed to have plenty of headroom for 
higher performance* Less than a year 
later, however, we found that the RISC 
System/6000 (with more than 50*000 
Dhrystones) had driven the benchmarks 
to the limit, so we began developing a new 
set of benchmarks. 

The HP/Apollo 720 exceeded many of 
our original tests. Unofficial tests show 
that it was giving more than 80,000 
Dhrystones* Unfortunately, our new 
benchmarks are not yet released, so we 
can give only rough numbers on perfor¬ 
mance. But there is no question that these 
machines outperform not only all the Sun 
machines in their price range, butalsothe 
RISC System/6000, MIPS machines, and 
others. The HP/Apollo machine showed 
even higher floating-point performance 
over the RISC System/6000. We will pub¬ 
lish actual figures along with our new 
Unix benchmarks* For the time being, 
there is no reason to doubt HP/Apollo’s 
claims of from 57 to 76 million integer in¬ 
structions per second (depending on the 
model) and from 17 to 22 million float¬ 
ing-point operations per second. 

The Model 720 CRX with two 210-MB 
hard diskdrives and 32 MB of RAM is the 
fastest workstation BYTE has looked at to 
date. Even with the low-end color display 
board, the Motif displays are instanta¬ 
neous. Because the display processing is 
integral to the CPU design, the display 
speed is nothing less than phenomenal. 

The User’s Perspective 
Despite IBM’s effort to capture the lead in 
the RISC workstation market, Sun Micro¬ 
systems still has a firm grip on the posi- 



N ot since the introduction of the IBM 
RISC System/6000 has there been 
such an impressive introduction in the 
RISC workstation market as the HP/ 
Apollo 9000 Series 700. But, unlike the 
RISC System/6000, the Hewlett-Packard 
Precision Architecture (PA) RISC pro¬ 
cessor is not completely revolutionary; 
earlier versions have been used in HP 
minicomputers since 1986. 

In the Series 700, the CPU board con¬ 
tains three fin-cooled large-scale CMOS 
chips; the FPU, the CPU, and the mem¬ 
ory and I/O controller chip. High-speed 
graphics-related operations are integral 
to the design of the CPU board rather than 
being implemented as a separate unit. The 
FPU has special instructions for three- 
dimensional graphics, including inverse 
square root. The CPU includes the integer 
processing unit and the memory manage¬ 
ment unit. The memory and I/O control¬ 
ler chip is specially designed for high¬ 
speed graphics, including z-buffering. 
The 256K bytes of data cache and 128K 
bytes of instruction cache (256K bytes on 
the Model 750) are separate chips. 

The CPU board can hold 64 megabytes 
of RAM (128 MB with a daughterboard 
on the Model 750)* Because of the large 
amount of memory involved* HP/Apollo 


uses error-checking and correcting 
RAM* Any multibit memory errors can 
be diagnosed, and any single-bit errors 
are both diagnosed and corrected. 

A few elements of the new PA-RISC de¬ 
sign have migrated from Apol lo’s PRISM 
design: the muJtiply/add and multiply/ 
subtract compound instructions (the 
RISC System/6000 has similar instruc¬ 
tions) and graphics operations that are 
closely integrated with the CPU instruc¬ 
tion set. The PA-RISC design does not in¬ 
clude innate multiprocessing, a feature of 
Apollo’s PRISM RISC. Unfortunately* 
the use of PA-RISC in the Series 700 sig¬ 
nals the death of the PRISM, 

Software designed for older versions of 
PA-RISC can run on the newer versions 
without recompilation. Therefore, more 
than 3500 applications are immediately 
available for the Series 700 workstations* 
The HP/Apollo 9000 Series 700 con¬ 
sists of three models; the 720, a desktop 
design running at 50 MHz; the 730* a 
desktop design running at 66 MHz; and 
the 750, a deskside design also ru nni ng at 
66 MHz, but with an internal capacity of 
192 MB of RAM and 2.6 gigabytes of disk 
storage. The system box for desktop de¬ 
signs is 20 inches wide by 17V^ inches 
deep by 4V 2 inches high. All systems are 
highly modular; The separate ele¬ 
ments (i*e*, disk* CPU, power, 
communications* and video) are 
built as drawers that slide out of the 
back of the units. The SCSI-2 link 
between the disk drive module and 
the communications module is 
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EEF 

ELEX ELECTRONIC FILING 


The ELHX Electronic Filing System 
(EEF) is a hardware/software sys¬ 
tem designed to reduce the fright¬ 
ening volumes of paperwork that 
burden businesses on a daily basis. 
As paper is eliminated, transactions 
are made in a fraction of the time 
required by traditional means, costly 
storage facilities are reduced, data 
security and integrity is enhanced, 
and work quality and quantity is 
increased. These factors all give 
companies and individuals the com¬ 
petitive advantage they need to ex¬ 
cel in the business environment of 
the 90's, 

Filing vs. Archiving 

Document image processing is a 
new technology which has just be¬ 
gun to evolve. The myriad of hard¬ 
ware devices on the market, and the 
lack of an industry standard proto¬ 
col for communicating between 
them, make the integration of an 
electronic filing system a formidable 
task. And without intelligent soft¬ 
ware to control all aspects of the 
storage, management, and retrieval 
of documents, the filing system will 
be nothing more than a micro-fiche 
machine in disguise. 

With these considerations in mind, 
EEF was designed as a turn-key so¬ 
lution which relieves the clients of 
all the intricacies involved in inte¬ 
grating a truly functional electronic 
filing system. Yet its flexible design 
allows continuous and smooth up- 
grade as the users needs grow and 
change. 

Open Architecture 

EEF is designed as a totally open 
architecture system. Rather than 
being a closed package, EEF is com¬ 
posed of individual building blocks 
defined by their area of electronic 


filing functionality. These blocks are 
not bound to specific hardware/ 
software limitations. As such, they 
can be combined in a variety of 
forms on each of the following op¬ 
erating platforms, to achieve opti¬ 
mal satisfaction of an application's 
specific demands: 

* A single user workstation under 
the DOS or the OS/2 operating 
system, 

* A local area network - Novell 
NetWare 286 and higher or any 
DOS 3.1 compatible network. 

* A host computer under the 
UNDC, VAX/VMS or IBM AS/ 
400 system with a PC connection. 


Input 




Scanner, Fax, Word Processing, 

H H&|i Owputer, Etc. llll ' 

*- 


Processing 


EXicuiitenf Manager, '.Retrieval' 
Engine, Hyper-Media, Database 
Application Generator, Turn-key 21. 

v::, ,• * I 

DOiuuon. 




. jt 


Output 


— —--- 

Printer, Matter, JHi^i Res. Display; 
Fax, 

„ 


EEF Applications 

The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, 
and to name a few: 

Management Systems 

Any application which requires 
original documents and forms (e.g. 
verification of signatures and L/C 
in the banking area). 

Scientific and Engineering Data 

Any application in these fields 
that requires maps, charts, logs. 


sketches, etc. 

Medical Uses 

The kind of visual information 
which is so essential for medical ap¬ 
plications is handled by EEF in a 
natural, straightforward manner. 
Art Catalogs 

Making multi/media presentations 
of art works, for example at auc¬ 
tions, can provide an exciting new 
display method. 

Real Estate / Travel Agency 

EEF can be used to take the custom¬ 
ers on an on-site electronic tour 
without ever leaving the office, thus 
shortening the process of selection. 

EEF Pilot System 

For prospective clients wishing to 
enter the field, we have prepared a 
pilot system, enclosing in one pack¬ 
age the full range of functions nec¬ 
essary for electronic filing. The sys¬ 
tem components are: 

Hardware 

386 base micro-computer at 33MHz 
with 64K cache, 8 MB RAM, 1.2GB 
with access time of 0.8MS (disk cach¬ 
ing), proprietary scanner and printer 
interfaces, high resolution (1660 x 
1200) CRT display, laser printer 300 
dpi at 8 ppm, scanner 300 dpi with 
100 page feeder. 

Software 

The EEF software package, includ¬ 
ing the document manager, the 
retrieval engine, the hypermedia 
interface, and 20 hours of customi¬ 
zation services. 

Total cost for the pilot system is 
30,000 US$. 

For further details and literature, 
please contact: 


EUROPE: ELEX INFORMATION SYSTEMS SA 

65, Rue de Lausanne 1202 Geneva Switzerland TeL + 41 22 738 11 88 Fax . + 41 22 738 11 90 

USA: ELEX INFORMATION SYSTEMS INC. 

125-127 North 4th Street Philadelphia, PA 19106 USA TeL + 1 215 627 7202 Fax. = 1 215 6272342 . 

T radenjarks: DOS, OS/2, Microsoft Corp; NetWare. Novell, Inez, UNIX, SCO Corp; ASj400, IBM Corp; VAX/ VMS, Digital Equip. Corp. 
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lion, Motorola-based workstations from 
HP and Apollo are commonplace, but 
they*re certainly no match for the RISC 
market, which is dominated by SPARC- 
and MIPS-based machines* Sun View and 
OpenWindows have attracted many de¬ 
velopers and purchasers. Motif may be 
pretty, but it leaves much to be desired 
when compared to the Sun interfaces. 
Motif requires additional software for file 
management and session control. 

HP’s VUE has everything that is miss¬ 
ing from Motif, including an excellent file 
manager that not only looks better than 
Looking Glass (Visix Software) and 
X.Desktop (IXI), but uses windows in an 
economical way. An outstanding {for Mo¬ 
tif) feature of the VUE file manager is the 
drag-and-drop action associated with the 
file icons: Drag a text file to the printer 
icon, and the file prints. Drag it to root 
(background), and you are editing it. 

The Workspace Manager is completely 
configurable, but only with some editing 
of two quite technical description files (a 
trait found with most Motif applications). 
But the default design and two other sam¬ 
ples will cover the taste range of most 
users. The default VUE Workspace Man¬ 
ager control bar includes a clock, date, 
system load plot, mail, hpterm, printer, 
file manager, application manager, trash 
bin directory, help, terminal lock, re¬ 
sources control (Style Manager), and vir¬ 
tual screen menu. 

The system administration and docu¬ 
mentation interfaces aren't nearly as im¬ 
pressive as VUE, but they're still the best 


you will find on 
any system* 

The version of 
HP-UX (HP’s li¬ 
cense of Unix) 
seems particularly 
robust. Unlike 
Apollo’s Domain, 
this is a real Unix 
kernel and operat¬ 
ing system, with 
HP's own mix of 
Berkeley Standard 
Distribution and 
System V utilities 
and system calls. 

HP is very much 
part of the Open 
Software Founda¬ 
tion camp and, 
along with DEC, is 
promoting the move to OSF/L HP-UX 8 
complies with more elements of more 
standards than I care to list here. 1*11 just 
say that this system will fit into any Unix 
environment. The speed of the display 
and X Window System implementation is 
so fast that applications running on re¬ 
mote machines are at least as fast as on the 
host, and in most cases faster. 

The only criticism that I have as a user is 
focused on an inexpensive, although im¬ 
portant, component: the keyboard. The 
keys feel loose, the tactile feedback is 
minimal, and the Escape key is combined 
with the Delete key (shifted) and placed in 
an unconventional position in the lower 
left. 


Prices start at $11,990 for a diskless 
version of the Model 720 with 16 MB of 
RAM. The unit I saw lists at $34,490. 

—Ben Smith 


THE FACTS 


HP/Apollo 9000 Series 700 

$11,990 toSHS, 190 

Hewlett-Packard Co. Inquiries 
19310 Pruneridge Ave. 
Cupertino, CA 95014 
(800) 752-0900 

Circle 1166 on Inquiry Card. 


Potent Portables for Power Purchasers 



S ince its acquisition last year by 
Groupe Bull, Zenith Data Systems 
has been unusually quiet* Once known for 
regularly rolling out innovative computer 
products, the company’s apparent lack of 
activity led some pundits to assume that 
ZDS’s aggressive days were over. Wrong. 
It has come blasting back with a raft of 
new computers. I had a chance to take an 
early look at two trailblazing products: 
the first shipping notebook computer 
based on Intel’s cutting-edge 386SL chip 
set, and a top-of-the-line i486-based 
portable. 

The MastersPort 386SL is an example 
of the first truly innovative technology 
for PCs in years. It’s based on Intel’s 
386SL, a two-chip set that lets computer 
makers build portable PCs with a mini¬ 
mum of parts. Although this means less 
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We Can t All Work In The Same Shoes. 
Why Should We Work With The Same Mouse? 


Whe n you think about it, a one-size- 
fits-all mouse makes as much sense 
as a one-size-fits-all shoe. That's why 
Logitech'" created MouseMan 1 "—the first 
line of mice designed to fit different 
kinds of hands. All MouseMan prod¬ 
ucts are ergonomically shaped for 
comfort ond ease of use. They're 
also totally plug compatible with the 
Microsoft* mouse. Of course, all come 
with Logitech's legendary quality and 
lifetime warranty. 


MouseMan for 
the Right Hand 


MouseMan for 
the Left Hand 




1 

1 

1 
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MouseMan 
Cordless 
Radio Mouse 


For more information, call: 


800-231-7717 ext. 2606 


In CA: 800-552-8885 ext. 2617. 


LOS T GH 


Tods That Power The Desktop. 









Pretty 


A PC that looks good in 
your office won’t look good 
for long out in the plant. 

Heat murders micropro¬ 
cessors. Dust decimates 
disk drives. Vibration 
victimizes video cards. 

Any or all can wreck your 
entire operation. 

The Texas Micro line of 
rugged, reliable ISA Bus 
products and systems are specifically engineered 
For those brutal industrial environments that eat 
pretty PCs for breakfast. 

Durability built in from scratch 

To ensure maximum durability we design and 
manufacture from scratch practically everything 
that goes into our systems, like passive backplanes 
which we pioneered for microcomputers in 1983. 
These backplanes accommodate a full complement 
of convenient, plug-in components, all compat¬ 
ible with Compaq DeskPro® They’re why our 
Mean Time To Repair (M r I K) is a phenomenal 
10 minutes. 

You won’t find passive backplanes—or lower 
MTTR—in any of the leading office PCs. 



Mission Critical Workstation 
1448: Combines a CRT and 
CPU into one rugged NEMA-4 
system with 9 option slots and 
2 drive bays, A complete 386SX 
system from $7395. 


More options mean more choices 

We also build industrial-strength option cards to 
handle myriad functions, in addition to our 286, 
386SX,™ 386DX™ and 486™ CPU cards in a full 
range of processor speeds. Our CPU card designs 
use Very Large Scale Integrated circuits and pro¬ 
grammable array logic devices to reduce compo¬ 
nent counts by 50—60% which enhances reliability 
and resistance to physical stress. Ultimately, the 
design contributes to our remarkably long Mean 
Time Between Failures (MTBF): 70,000-100,000 
hours, calculated against the MIL Standard 
Handbook 217E. 

You won't find that kind of card selection—or 
MTBF —among the leading PC makers. 


We pretest, test, and then retest 



Mission Critical Rsdkmount 
3014 fit 8014 (above) each has 
14 option slots, 3 drive bays. For 
computing where desktops die. 

A complete 386SX 3014 system 
from $4395. A ecwipfcte 386SX 
8014 system fwm $4675. 
Without monitors, 


You won’t find them tor¬ 
turing their systems like we 
torture ours either. Not 
only do we perform exten¬ 
sive “shake, rattle and roll” 
tests on each new design, 
we pretest all our systems 
before they leave our dock. 
We burn them in at 55C/ 
131F for 48 hours straight 




















Tough. 


just to make sure they can take the heat. 

What's more, we shock mount our disk drives to 
stand up to vibrations surpassing Richter scale pro¬ 
portions and we use only high-reliability power 
supplies that can go for 100,000 hours MTBF. 

Our guarantee is your guarantee 

With all this reliability designed into our prod¬ 
ucts, is it any wonder that we guarantee better 
support than any of the other leading PC makers? 
Every system comes with a full one-year, on-site 
warranty. Theirs don’t. We also offer a toll-free 
number for technical and sales information, a 
regional network of sales engineers and engineering 
support for system integration. 


Why the competition is no competition 



Backplane 

architecture 

Shock 

mounted 

drives 

48 Hr 
burn-in 
at 131 
degrees 

Total 

ISA 

slots 

100,000 

MTBF 

Power 

supply 

Built 
like an 
M1A1 

Manu¬ 

facturers 

SRP 

Compaq 
386SX 
Model 84 

No 

No 

No 

5 

No 

No 

$3699 

Texas 

Micro 

2003 

Yes 

Yes 

Yes 

10 

Yes 

Yes 

$3950 


Both systems similarly configured with 2MB RAM, Texas Micro- 104MB hard drive, 
COMPAQ-84MB hard drive, 1 2MB floppy, VGA graphics, keyboard, monitor not 
included, purchase price discounts may vary by quantity and reseller 


Tough systems at gentle prices 

The leading office PCs may 
look prettier than ours. But 
our industrial-strength sys¬ 
tems are designed to be more 
reliable, and to do it for no 
more money than it costs for 
the fancy office system. 

Which makes a Texas 
Micro PC look a whole lot 
better in two places where it 
really counts: 

Your production line and 
your bottom line. 



Mission Critical Benchtop 
2003: With 10 option slots and 
2 drive hays the 2003 makes 
desktop computing possible 
in extreme emhronments. A 
complete 386SX system from 
$3950 without monitor. 


For technical or sales information, call: 

1 - 713 - 933-8050 



Texas Micro Europe BV, Gebouw Flcvopoort, Televisieweg 1 A, Almere, The Netherlands 


Texas Micro " u a trademark of Texas Microsystems, Inc All other trade names referenced are the service mark, trademark, or registered trademark of the respective manufacturer 
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power, there's a lot more than meets the 
eye in the 386SL. The 20-MHz processor 
and its associated I/O subsystem control¬ 
ler have quite a few power-saving tricks 
op their sleeves. 

ZDS engineers havealways specialized 
in designing systems with pioneering 
power-saving technology. They've taken 
the 386SL chip set, pushed it to the limit, 
and then added their own bells and whis¬ 
tles. The end result is a system that you es¬ 
sentially never need to turn off. There are 
standby and rest modes that will save your 
work for what the company claims is up to 
three weeks , Th is is done usi ng a variety of 
interesting tricks. 

For example, the system state is stored 
in two places. First, ZDS uses slow-re- 
fresh (128-ms) RAM that's one-eighth 
the speed of conventional RAM (and uses 
less power). Also, the system state is 
saved in a special secure area of the built- 
in Conner Peripherals 60-megabyte Intel¬ 
ligent Drive Electronics hard disk drive. 
The SL chip set can alsodynamica 1 ly turn 
ports on and off as they're needed. 

Admittedly, few of us would leave a 
machine unused and turned on for three 
weeks. What the design of the Master- 
sPort 386SL really means is that it's the 
first notebook that you can use battery- 
powered for a full day of note taking and 
other work. It's important to note that 
the re's nothing particularly special about 
the battery system; it's all done through 
power management. When the system is 


THE FACTS 


MastersPort 386SL 
about $5800 
SupersPort 486SX 
about $9000 
SupersPort 486 
about $11,000 

Zenith Data Systems 

2150 East Lake Cook Rd, 

Buffalo Grove, IL 60089 

(800) 553-0331 

(708) 808-4300 

Circle 1169 on Inquiry Cord, 


resting, it draws a paltry 40 milliamperes 
of power. This sort of thing just wasn't 
possible before. 

Physically, the system is a little wider 
than the now-standard 11 Vi inches of 
most notebooks. Its 12%-inch width 
leaves room for an almost-full-size key¬ 
board. And it still fit easily into my brief¬ 
case. The Masters Port 386SL weighs in at 
634 pounds and comes standard with 2 
MB of RAM, a L44-MB floppy disk 
drive, and a 32-shade gray-scale VGA 
backlit supertwist display. There's also 
room inside for an optional 2400-bps 
MNP level 5 modem. 

Innovation isn't inexpensive. Although 
the exact price of the MastersPort 386SL 
hadn't been set at press time, it's expected 


to retail for about $5800. 

ZDS also introduced a top-of-the-line 
portable: the SupersPort 4S6. It's avail¬ 
able in two incarnations: one based on the 
new 25-MHz i486SX chip (sans math co¬ 
processor), and the other with a full- 
f ledged 25-M H z i486 eh ip. If you remem¬ 
ber the Turbos Port 386 (the first 386 
portable), you won't be surprised by the 
design. The new machine is similar, with 
a detachable keyboard. The keyboard has 
a bui It- in I so Poi nt> the i merest i ng “roll- 
and-slide" substitute for a mouse. 

The SupersPort 486 is loaded: 4 MB of 
RAM, a 120-MB hard disk drive, and a 
64-level VGA display are standard. There 
is even room inside the case fora % -length 
ISA add-in card. The unit—complete with 
a magnesium case—weighs 15 pounds 
with its standard battery pack. Detach the 
pack, and it weighs 10 pounds. Most users 
are likely to use this behemoth near an AC 
plug, and there's an opt iona l docki ng unit 
(with ports and power supply) for the 
deskbound SupersPort user. Its price 
hasn't been set yet. 

Systems like these show that ZDS 
hasn't been sitting still while the rest of 
the industry moves ahead. With the Mas¬ 
tersPort 386SL, it has leapfrogged the 
competition in one fell swoop. Certainly, 
many other manufacturers will soon in¬ 
troduce SL-based systems, but if you want 
one now (and I sure do), ZDS is the only 
game in town, 

—Stan Miastkowski 


Turbo Pascal Makes Windows Programming a Breeze 
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A t last someone did it—brought out a 
relatively mainstream compiler 
that runs in the Microsoft Windows envi¬ 
ronment and produces Windows pro¬ 
grams. The surprise is not just the com¬ 
pany that did it, Borland, but also the 
language, a Borland mainstay—Turbo 
Pascal. Many people considered it a sur¬ 
prise that Microsoft didn't have a Quick¬ 
BASIC for Windows included as part of 
Windows 3,0. It left a programming gap 
that could n't quite be closed by the 1 ikes of 
The Whitewater Group's Actor or Micro¬ 
soft C 6.0 and the Windows Software De¬ 
velopment Kit. Fortunately, Turbo Pas¬ 
cal for Windows goes a long way toward 
closing that gap. 

The program operates completely 
within the Windows environment. How¬ 
ever, one major part, the debugger, is stil l 
a character-based application running 
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Tektronix introduces the first color printer that’s 
software-based PostScript-compatible for less than 
$5000. Our new Phaser IISX is great for individuals or 
small groups. It works with Windows 3.0 or Macintosh 
QuickDraw using brilliant 300 dpi thermal-wax color. 

For bigger businesses, we have the Phaser IIPX. 

It’s PostScript-compatible with HP-GL and licensed 
by Pantone. It works with Macs, PCs, and UNIX 


workstations. At the same time. And, like all our other 
printers, it’s upgradeable so you’ll never outgrow it. 

So give us a call at 1-800-835-6100, Dept. 14J for 
more information. Because no other color printer looks 
( ~ this good on paper. 



Tektronix 

The best and the brightest. 


PostScript is a registered trademark of Adobe Systems, Inc Phaser is a trademark of Tektronix. Inc Copyright © 1991 Tektronix, Inc All rights reserved. 
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under Windows, rather than a fully Win¬ 
dows-based program. In terms of the lan¬ 
guage, little has been changed. Many reg¬ 
ular Turbo Pascal for DOS programs that 
stay in character mode wil l run right away 
with one tiny change—renaming the Crt 
unit as the WinCrt unit. These programs 
run in a default window under Windows 
that acts like a view onto a text screen but 
which can be moved, resized, scrolled, 
and so forth. 

Programs that use the Borland Graph¬ 
ics Interface are out of luck, as are those 
that try to play lots of tricks with DOS or 
directly access machine hardware. They 
will have to be completely rewritten to use 
Windows calls instead. It also isn't possi¬ 
ble to write applications that are intended 
to run just under DOS. Turbo Pascal for 
Windows will write programs to run only 
under M icrosoft Wi ndows. 

Fortunately, Borland goes a long way 
toward making this an easy task. Only one 
tool. The Whitewater Group's Resource 
Toolkit, is required. It is included and 
also runs under Windows. Best of all, 
Borland has included a powerful and 


easy-to-use object library for Windows 
programming called ObjectWindows. 
ObjectWindows abstracts the develop¬ 
ment of Windows interface code so that it 
is much easier for the Turbo Pascal pro¬ 
grammer to deal with. For example, a 
Hello World program written using 
Turbo Pascal and straight Windows calls 
takes about 100 lines of code. An identi¬ 
cal ObjectWindows program takes only 
16 lines of code. I found ObjectWindows 
a great benefit, especially for the user 
new to Windows programming. 

Turbo Pascal for Windows can also 
write and use Windows dynamic link li¬ 
braries. This lets you make use of existing 
code from other languages or write sec¬ 
tions of another program in different lan¬ 
guages, as appropriate. An in-line assem¬ 
bler is included, as is a command-line 
version of the compiler for use with make 
files. Full context-sensitive help is 
included. 

All in all, Turbo Pascal for Windows is 
a powerful and straightforward way to do 
Windows programming, especially for 
the Pascal enthusiast. It offers a great deal 


of power and a good deal of help in deal¬ 
ing with the complexities of Windows. 
While it's not as powerful for program¬ 
ming Windows in depth as Borland's 
C + + or Microsoft C, it does make Win¬ 
dows programming more approachable. 

—Owen Linderhalm 


THE FACTS 


Turbo Pascal for Windows 

$249.95 

Requirements: 

A 286 or better with Windows 
3.0, 2 MB of RAM. and a hard 
disk drive. 

Borland International, Inc. 
1800 Green Hills Rd. 

P.O. Box 660001 
Scotts Valley, CA 95067 
(408) 438-8400 
fax: (408) 438-8696 
Circle 1170 on Inquiry Card. 


GPF Shortcuts Presentation Manager Development 


W hen I think of France, I think of 
the cathedrals at Chartres and 
Mont-Saint-Michel, of the wines, and of 
bicycles and racing cars, I didn't think of 
software in connection with France, until 
now. From Microformatic in Montreuil- 
Sous-Bois comes the GUI Programming 
Facility (GPF), one of the more complete 
application generators for OS/2 Presenta¬ 
tion Manager (PM) I've seen. 

it's more than a little work 
to write an OS/2 PM applica¬ 
tion, especially one that 
queries databases. You have to 
copy the code skeleton from a 
sample application, edit your 
own menu structure, design 
all your dialog boxes, and fi¬ 
nally write the code to tie 
menu actions and dialog box 
controls to actual operations. 

Once you get to the point of 
writing code, the edit-com- 
pile-iink test fora PM applica¬ 
tion of any size can be tedious. 

On a fast machine, even a 
small PM program can take 
several minutes to build; on a 
not-so-fast machine, a sizable 
PM program can take hours to 


build. Using embedded Structured Query 
Language slows down the process even 
more by adding SQL Prep and SQL Bind 
steps to the a 1 ready time-consuming com¬ 
pile, link, and resource compile steps. 

GPF shortcuts the PM development 
process in several ways. First, you don't 
have to write any user-inter face code. You 
design the menus and dialog boxes in 
GPF, and it generates all the UI and SQL 



source code you need: not only the re¬ 
source files, but also the C code (with 
comments and embedded SQL), a skele¬ 
ton help file for the Information Presenta¬ 
tion Facility, and a make file. 

Second, you don't have to go through 
the code-generation, compile, and link 
steps very often. GPF has an "animator" 
that interprets your interface definitions 
to simulate an actual running program. 

And finally, you don't have to 
do nearly as much bookkeep¬ 
ing and debugging with GPF 
as you would writing the code 
by hand. GPF keeps track of 
all the information in one cen¬ 
tralized database, and it al¬ 
ways generates the correct 
code for the interface you've 
designed. 

Quite a feat, actually, GPF 
combines a design facility 
with a design interpreter and a 
code generator. Add to that a 
large assortment of prede¬ 
fined actions, and you have a 
tool that can really save you 
time. 

The version I'm working 
with has about 45 predefined 
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RECENT STUDIES SHOW THAT 50% 
OF THE PEOPLE WHO STORE VITAL DATA 
ON DISKSARE GOING TO LOSE IT. 



It's no joke. A survey conducted 
among computer users recently revealed 
that half o f them have lost time and 
money because of accidental data loss. 

ferhaps that explains why so 
many people have felt compelled to 
make the jump. 

From other disks to Verbatim? 
.After all, no other disks in d ie 
world guard against accidental data 
loss better than ours. 


Take our DataLifePlus® disks, for 
example. They're the only disks on 
earth protected by an exclusiveTbflon® 
coating. Which means you can actually 
wipe fingerprints, dust, even pend] 
shavings off Lire recording surface. 
Without wiping out your valuable data 
Even more remarkable is our 
5*4-inch Rewritable Optical Disk, It has 
the capacity to store twelve file drawers 
full of paperwork. Yet because it uses 


laser technology; it’s virtually incapa 
ble of losing data Verbatim also offers 
high performance data cartridges, 
color disks and more. 

And aH of our products are certi¬ 
fied 100% error free and hacked by a 
lifetime warranty: 

So next time, insist on Verbatim. 

Because trusting your data to any ¬ 
body else would definitely be a stop in 
the wrong direction. 



Tfeflan* Isa DuPtwit regisHeiiwJ Lnuteniiirk. 
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THE FACTS 


GUI Programming Facility 

$3500 

Requirements: 

OS/2 Extended Edition 1.2 or 
higher, 6 MB of RAM, IBM or 
Microsoft C compiler, and OS/2 
toolkit. 

Microformatic U.S.A., Inc. 

26 Plains Rd. 

P.G. Box 571 
Moodus, CT 06469 
(203) 873-1950 
fax: (203) 873-2171 

Microformatic, S.A. 

2 Rue Navoiseau 
Montreuil-Sous-Bois 
93100 France 
011-33-1-4870“ 1900 
Circle 11 71 on Inquiry Cord. 


action objects , which are pieces of code to 
do a specific task—in other words, a func¬ 
tion. Fm told that list is about to double, 
and it will continue to grow as the product 
evolves. Buyers of GPF get automatic up¬ 
dates for one year from date of pu rchase. 

1 should also mention GPF’s support of 
the IBM OS/2 Database Manager. GPF 
knows all about making SQL database 
queries and automatically includes the 
SQLPrepand SQLBind steps when gener¬ 
ating code for the DBM. That's a big plus 
for the product. The GPF Animator can 
run the SQL queries interpretively—an¬ 
other big plus. 

On the negative side, the Animator re¬ 
quires you to have IBM’s SQL dynamic 
link library on your machine, whether or 
not you want to develop database code. 
So, if you want the benefits of the Anima¬ 
tor, you must have Extended Edition. You 
can use GPF without the Animator on 
Standard Edition, but you will waste a lot 
of time waiting for the C compiler. (A 
spokesperson for Microformatic says 
there will soon be a full-fledged version 


that will run on Standard Edition.) 

GPF is similar to the less expensive 
CASE: PM from Caseworks, but it does 
more, GPF has its own window and dialog 
box editor; CASE: PM doesn’t. GPF gives 
you more control over presentation ob¬ 
jects, supports SQL, lets you place con¬ 
trol in client windows (not just in dialog 
boxes), and animates your design. GPF’s 
predefined action objects save you writ¬ 
ing a lot of UI code that you would have to 
write with CASE:PM. And GPF links 
your custom code to the design at the de¬ 
sign level, so you never have to edit the 
generated code; CASE:PM forces you to 
fiddle with the generated code, although 
it can usually recognize and preserve 
your custom code when it regenerates. 

If you care at all about developing ordi¬ 
nary PM applications, GPF is a tool worth 
considering, assuming you can deal with 
the prerequisites. But if you want to de¬ 
velop small, fast PM applications that ac¬ 
cess IBM’s DBM, GPF is likely to save 
you a lot of time and money. ■ 

—Martin Heller 



LUNCH BOX 
PLASMA VGA 

m-llMUz . $1,645 

386SX-16MHz_ 

386-25MHZ_ $2,105 

386-33MHz™. *$2,445 

1 MB RAM 
12MB or 1.44MB FD 
42MB hard disk 
Plasma VGA 640x480 screen 
Plasma VGA card 
Serial and parallel 
86-key detachable keyboard 
200W power supply 


Fortune 1000 companies, 
Universities and 
Governments purchase 
orders welcome 


VGA LAPTOP $1,595 

28642MHz CPU 

1MB RAM 

1.44MB floppy drive 

42MB hard disk 

LCD VGA 640x480 Paper 

white LCD 

External monitor 

connector 

86-key keyboard 

One 16-bit expansion slot 

One 2400 Baud modem 

expansion slot 

Serial and parallel 

Removable, rechargeable 

battery Run 150 min. 

3 rt (H)xl4"(D)xl2.5TO 


Notebook 286-12. ...$1 r 595 

Notebook 386SX. S1J95 



CRT 2860 2MHz.. $995 

386SX-16MH*. $U95 

386-25MH/_ $1,595 

386-33MH*_ $1,845 

1MB RAM 

1.2MB or 1.44 MB FD 

42MB hard disk 28ms 

9"TTL monitor 

Mono display card 

Serial and parallel 

84-key keyboard 

20GW power supply 

Color VGA display .,,+$1000 

Carrying Bag .,.,.+$55 

Larger hard drive is available 


All systems come with 2 
years tabor + 1 year 
parts warranty. 

Free tifetime toll free 
technical support. 


I ^ 




PCI VGA System 

286-12MHz. ...41.1145 

386SX-16MHz. .$1,345 

386-25MHz. $1,645 

386-33MHZ.. $!.N')5 

1MB RAM 

1.2MB and J.44MB FD 
42MB harddisk 
16 bit VGA card 
14 lf VGA color monitor 
Serial and parallel and 
game ports 
101-key keyboard 
200W power supply 
65MB, 100MB, 150MB, 
20UMB and 320MB 
HD option 

Mono System is available 



LUNCH BOX 

LCD VGA 

286-12MHz_ $1,275 

386SX- Kill Hz_ ,.$1,525 

386-25MHz.. $1,825 

386-33MHz. $2,1)75 

1MB RAM 

1.2MB or 1,44MB FD 

42MB hard disk 

LCD 640x480 screen 

LCD VGA display 

Serial and parallel 

86-key detachable keyboard 

200W power supply 

9,45"(H) x 7.9" (D) x 15/F(W) 



OFFICE HOURS; MON-SAT 8:30AM-5;30PM PST 


I Price Subject To Change Without Notice 


PACIFIC COMPUTERS 


9945 LOWER AZUSA, TEMPLE CITY, CA. 91780 
TOLL FREE 800/346-7207 • FAX: 818/442-9112 
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Actor just got friendlier... 


...and Windows™ programming easier! 


Actor is an interactive develop¬ 
ment system for both beginning 
and advanced Microsoft Win¬ 
dows programmers. Relying on 
the most modem object-ori¬ 
ented programmingtecbniques. 
Actor boils down the complexi¬ 
ties of the Windows API to a few 
simple, but powerful, principles 
called ObjectWindows™. Actor 
delivers ObjectWindows™ in 
an easy to use programming 
environment ideal for learning 
Windows while writing your 
programs one step at a time. 
Add to this support for C librar- 
ies and ODE, and you've got the 
fastest route to Windows. 


ACTOR 

T 


Actor 3.1 
with Object¬ 
Windows' 1 ' 


Everything you need to start deveh 
oping Windows applications. The 
quic kest way to learn a bo ut Windows 
programming. Runtime generation 
system not included. 

List; $249 Outs $99* 

FaXfv|r>40-POO! 

Actor 3.1 

Professional with 
Object-Windows 1 ' 

Includes Actor 3.1, The Whitewater 
Resource Toolkit . Object-Graph¬ 
ics™ class library, and runtime gen¬ 
eration system. Everything you need 
to develop and distribute unlimited 
copies of your Windows appli cations. 
List: $435 Ours: 5399 
FaXi’r tms 1640 t)fXJ5 


.ACTOR 


"Actor is a key tool for ushering in the next generation of graphical applications." 

—Technical Excellence Awards, PC Magazine, 1/91. 

"The Actor programming environment for Windows is exceptional.. .Using Acton 
you can do most of the things you do with C in Windows in a lot less time ." 

—Gary Entsminger, Computer Language, 3/91. 

"If you need to do Windows programming » / believe that [with 
Actor] there has never been a better time or better way ." 

—Joe Borkoles, .EXE Magazine, 11/90, 

"Using Actor has cut our development time by at least 75 %." 

—Michael Fannin, Chairman, Open+Voice Inc., 12/90. 

"Actor is the only way to develop applications for Microsoft 
Windows that is worth the trouble it fakes. Period . ri 

—Jeff Duntemann, Dr, Dobb's Journal, 12/89, 



Actor is an award winning product: 


© 


Finalist Technical Excellence Award, 1988, 1990 

PC Magazine 

U^NGU4GL W i n ite r, Prog ram m er's P roductivity A wa rd , 1990 

f|Sl§F Computer Language Magazine 

rfjf Best in its Class , 1989 

Info World 



The Whitewater Group * 


SPECIAL OFFER!! 


FOR 


Actor 3.1 

Reg. List Price $249 


$99 


41 For a United lime only 


Exp, mm I 




Call Programmer's Paradise Now! 



A Division of Voyager Software Carp 

1163 Shrewsbury Ave.. Shrewsbury. NJ 07702 


1 - 800 - 445-7899 

Corporate: 800-422-6507 
(CORSOFT Division 

international: 908-3^-9228 
C us to me r S ervi c e: 90B-389-3229 
Canada; 800-445-7899 
Fax; 908-389-9227 

FAXwlm 1 mm-8173 


POLICIES 
Phone Orders 

Mon-Fri 8:30 AM-7 PM ESI, Sat 9:30-2:30 
EST. We accept MC,Visa, AMEX Domestic 
shipments, please add $5 per item for 
shipping/handling by UPS ground. For 
domestic COD shipments, please add £3. 
Rush service available. 

Mail or FAX / International {POs 


Circle 257 on Inquiry Card. 

FAX {908) 389-8173 
Call from your FAX tele phone, end follow the 
instructions to receive more information on 
the products featured above! 

Corporate Accounts 

Call COFIS0FT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to £25 processing charge. 

“ All nrif-nc cnhiorf tn rhnnrfl Mjifhmit ttnlifa 

























WmriowsMARER PROFESSIONAL 

The fastest way to create Windows •• . - ... 

applications. Generates the Windows 
EXE w/ complete source & production 
files (no royalties). Point & Click to 
define the user interface. Animate your n M| 

design to instantly test its look & fed. 

Make changes on the fly without com¬ 
piling, Custom code is preserved during code regeneration. 
A state-of-the-art programming took Supports C++. 

List: 5995 Ours: $795 


WATCQM CB 0/306 

Unleash 386 power on your Microsoft C 
code with WATCOM C8.0/386, a 100% ANSI 
C optimizing compiler and run-time library 
generating applications for 32-bit 386 pro¬ 
tected mode. With C8.Q/3B6, you can go 
beyond the G40K DOS limit. Library and 
source compatibility with Microsoft C sim¬ 
plifies porting 16-bit applications to the 
386. Significant features include: full* 
screen source-level debugger; protected mode version of the 
compiler; execution profiler; linker; graphics library. Run-time 
compatible with WATCOM F77/386. 

Standard List; $895 Ours: S719 
Professional List $1295 Ours: $969 


CLEAR FOR C 

Automatical I v creates accurate flowcharts, treecharts and source 
prints from any code, no matter how old. big or complex. Can save 
days of reading listings and taking guesses. 

Also provides instant presentation-quality 
documentation which increases perceived 1 

value of your work and impresses clients 
or managers. Powerful features: 3 prepro- CLEAR-: 

cesser options, function cross-references 
prototype files, detail control. Full Support 
for most C compilers. 

List: $200 Ours: $169 


BRIEF 3.1 Ate w Version} 

The programmer's editor, from Solution 
Systems, adds support for Microsoft 
mouse, EMS caching, and step-for-stop 
Redo to all the features that have made 
BRIEF the editor of choice for over 
120,060 PC programmers worldwide. 

BRIEF features multiple windows, tem- 
plate editing, smart indenting, 
search/replace, complete keyboard 

configurability, editable keystroke macros, a C-iike macro language 
with source-level debugger and a powerful Undo for faster, more 
productive programming. 

List: S2G9 Ours: GALL 



LIST 

OURS 


LIST 

OURS 

DEVELOPMENT SOFTWARE 


C-Utiiittes/Other 






Bar Code Library 

389 

319 

386 Development Tools 

386 VMM 

296 

265 

C-DQC 

□ear for C 

189 

200 

169 

169 

386/D0S Extender SDK 

405 

433 

INTERWORK 

189 

165 

Intel 386 C Code Builder 

605 

489 

Label Master 

479 

399 

Lahey F77L-EM/32 (w/ G S/386] 1390 

ttis 

MKS LEX &Y ACC 

249 

197 

Meta Ware High C 386 

995 

919 

COBOL 

C0B0L/2 Compilers Tool set 
Microsoft COBOL 

Realia COBOL 



OS/386 Developer's Krl 
WATCOM C 8,0/386 Prof, 
w/ 388/DOS Extender 
WATCQM C 3.0/386 Standard 

695 

1295 

1790 

895 

E25 

969 

1399 

719 

1800 

900 

995 

1699 

629 

349 

WATCOM FORTRAN 77/386 

1095 

929 

Database Development 



Zortech C-m- Devel. Ed. 386 

995 

949 

Clarion Personal Developer 

79 

72 

Assembly Language 



Clarion Prof. Developer 2.1 
Database Graphics Toolkit 

845 

295 

549 

266 

Advantage Disassembler 

295 

279 

dBASEIV 

795 

495 

MS MacroASM 

150 

TOS 

R8R Code Generator 

150 

129 

So urcerw/Pre-Processor 

17Q 

139 

R&R Report Writer 

249 

219 

Spontanea usAssembly 

199 

169 

Say What?! 

SO 

39 

Turbo Debuggers Tools 

150 

105 

SiiverComm V Interface 

93 

89 

C++ 



SiiverComm Library 2.0 

249 

209 

Borland C++ 

495 

325 

Debuggers (DOS) 



C++/Views 

495 

419 

Periscope Debuggers 

CALL 

CALI 

Rogue Wave Tools.h++ 

200 

179 

Trapper 

200 

179 

Turbo C++ 

IDO 

69 



Win ++ 

249 

225 

Editors 



Zinc for DOS 

200 

173 

BRIEF 3.1 

249 

CALL 

Zinc for DOS & Windows 

300 

269 

MKS Vi 

149 

129 

Zortach C++ 

200 

165 

Multi-edit Standard 

99 

89 

Zortech C++ Database 

300 

255 

Multi edit Professional 

179 

159 

Zortech C++ Developer's Ed. 

450 

399 

Sage Professional Editor 

295 

249 

C++ Bundle 



VEDITPLUS 

195 

115 

Borland C++ end 3 in 1 C++ 

975 

499 

WVIbur 

199 

179 

C-Cam muni cat ions 



Embedded Systems 

149 

395 

119 

329 

Essential Communications 

329 

259 

CbtoPROM 

Link & Lee ate ++ 

Greanieaf Commlib 
SilverComm T Async Library 

359 

249 

279 

215 

Link Si Locate ++ Extended 
PharLap 286/D0S Ext-SDK 

479 

495 

339 

439 

C-Compilers 

Instant C 6.6 

496 

415 

FORTRAN Language 



Microsoft C 6.0 

495 

339 

FOR WARN 

m 

379 

w/ MS Software Dev. Toolkit 

749 

539 

FORTRAN Dev. Tools 

149 

139 

w/ Ob| active-C 

699 

539 

Graphoria 

GALL 

CALL 

MS QuickC w/ QuickAssembler 199 

139 

Labey F77L 

595 

479 

WATCOM C 8.0 Professional 

495 

413 

Lahey Personal FORTRAN 77 

99 

89 

WATCOM C 8.0 Standard 

395 

335 

MS FORTRAN 

450 

299 




SALFORD FTN 77 

CALL 

CALL 

C-File Management 

Codabase IV 

295 

219 

Graphics Libraries 



c-trea Plus 

595 

475 

Essential Graphics 

399 

339 

dBCIII Plus 

500 

439 

Graf/Drive Pius Developers 

299 

269 

Essential B-Tree w/ source 

198 

149 

Graf Print Developer's 

300 

266 

The Toolbox - Prof. Edition 

1095 

799 

Graf Print for Graphoria 

95 

85 

The Toolbox-Special 

095 

509 

Graf Print Personal 

75 

69 



GrafPrint Plus 

150 

129 

C-General Libraries 



graphics-MENU 

179 

159 

C Function Library 

99 

79 

graphics-ME Nil Data EntFy 

99 

B9 

C TOOLS PLUS/6.0 

149 

109 

GX Graphics 

149 

135 

C Utility Library 

249 

199 

HALO 

395 

279 

Greenlesf Functions 

229 

179 

HALO Professional 

595 

419 

Groenieaf SuperFunctions 

259 

239 

HALO Window Tool kit 

595 

419 

Turbo C TOOLS/ID 

149 

109 

Icon-Toots/Plus 

150 

119 




PCX Effects 

99 

89 

C-Screens 



PCX Programmer'sToolkrt 

195 

175 

C-Worttiy 

399 

CALL 

PCX Text 

149 

135 

Greenleaf DataWindows 

395 

315 

Super Pro-Pak 

399 

809 

Vermont Views 

495 

415 

Turbo Geometry Library 

200 

179 

Vitamin C 

395 

289 

Z-PHIGS Lite 

198 

179 

VC Screen 

149 

125 

Z-PHIGS Professional 

799 

699 













LIST 

OURS 

Linkers/Lihrarians 



Blinker 

249 

223 

PlinkSB+ 

395 

335 

RTUnk/Plus 

495 

359 

OS/2 Tools 



CASE: PM for Cor C++ 

1995 

1799 

MS OS/2 Pres. Manager Tlkt. 

500 

349 

Smalltalk/V PM 

495 

369 

PASCAL Language 



Object Professional 

189 

149 

Topaz 

99 

69 

Topaz Multi-user 

149 

135 

TurboMAGIC 

199 

179 

Turbo Pascal 6.0 

150 

105 

Turbo Pascal 6.0 Professional 

300 

205 

Turbo Pascal for Windows 

250 

163 

Turbo Vision Toolkit 

149 

103 

Prototyping 



Dan Bricklin's Demo II 

249 

CALL 

Version Control Sys. 



Sou rcerer's Apprentice 

439 

399 

Professional PVCS 

435 

419 

TLib 

99 

90 

Windows IMS} Tools 



3-1 n-1 C 

99 

69 

34n-1 C++ 

153 

139 

Actor 3.1 

249 

199 

Actor Professional 

495 

399 

Asymetrix ToolBook 

395 

349 

CASE:W 

495 

435 

dBFast Windows 

495 

499 

DbxSHIElD 

595 

549 

DemoS HI ELD 

495 

459 

DialogCodor 

499 

479 

Drover's Too IB ox 

295 

239 

Install SHIELD 

395 

369 

Knowledge Pro 

695 

m 

LogSHIELD 

395 

369 

Magic Fields 

295 

235 

Mem SHI ELD 

395 

369 

MS Windows Development Kit 

500 

349 

w/Whitewater Resource Tlkt 

695 

469 

DbjectVision for Windows 

100 

95 

Paradox Engine 2.0 

CALL 

CALL 

Proto View 

695 

625 

Sage Control Pak 

595 

535 

Srtback for Windows 

140 

ns 

Smalltalk/V Windows 

500 

395 

Spinnaker Plus 

495 

349 

TbxSHIELD 

295 

275 

WindowsMAKER 

795 

635 

Professional 

995 

795 

WinTrieve 

395 

333 



A Division of Voyager Software Carp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 



LIST 

OURS 

AFPUCA TION SOFTWARE 


Communications 



BLAST!! 

250 

225 

Crosstalk Communicator 

ee 

CALL 

Crosstalk for Windows 

195 

145 

Crosstalk MK-4 

245 

145 

Crosstalk XVI 

195 

115 

Paranet 

80 

72 

Mathematics 



Derive 

250 

219 

Mathematics 386 

695 

625 

Op. SysVEnvironmenls 



OR DOS 5.0 

199 

129 

MS DOS 5.0 

CALL 

CALL 

OS/2SB Developer's Kit 

695 

623 

OS/266 DPMI Developer’s Kit 

996 

895 

0S/386 Developer's Krt 

695 

629 

05/366 DPMI Developer's Kit 

995 

ags 

VM/386 

245 

206 

Spreadsheets 



Lotus 1-2-3 3.1 

595 

399 

Microsoft Excel 

495 

349 

Quattro Pro 

495 

329 

Utilities 



38GMAX5.D 

130 

114 

Blue MAX 

155 

135 

Central Point Backup 

99 

69 

□IS DOC Professional 

249 

225 

Dynamic Mem cry Control 

BO 

72 

Grasp 4.0 

349 

CALL 

HiJaak 2.0 

199 

139 

Hold Everything 

193 

159 

MKS Toolkit 

249 

199 

Norton Anti-Virus 

129 i 

99 

Norton Commander 

149 

99 

Norton Utilities 5.0 

179 

129 

Opt-Tech Sort/Merge 

149 

its 

PC Tools Deluxe 6.0 

149 

95 

Precursor 

96 

79 

SideKick 10 

100 

69 

Squish Plus 

100 

75 

SunShow EDSUNCEG 

CALL 

CALL 

Switch-It 

99 

99 

Tree 86 

m 

69 

Zeno 

269 

239 

Word Processing 



Ami Professional 

495 

CALL 

Mic rosoft Word for Wm do ws 

495 

349 

WordPerfect 

495 

CALL 


Thousands more products 
available! Calf or fax today 
for your FREE catalog . 


1 - 800 - 445-7899 

Corporate: 800-422-6507 

ICORSOFT Division) 

International: 908-389-9228 
Customer Service: 908-389-9229 
Canada: 800-445-7899 
Fax: 908-389-9227 

FA Xccttm; 908-389-8173 


KnowletlgfePro WINDOWS 

Use ff nowledgePro to build fast roy¬ 
alty free Windows applications in 
record time. Interactive design tools 
and a rich object-oriented language 
combine rapid development with 
inw-level control. Built in hypertext 
and expert system features let you 
create smart, easy-to-use solutions. 

Use DDE to create intelligent front- 
ends for Windows programs like Excel. Word and Superbase. Add 
your own extensions with DLLs written in C* or C++. 

List: $695 Ours: $629 



3-in-1 C++ VERSION 

The first case tool for window programmers. It consists of a Screen 
Designer and a C++ Code G enerator. the C++ Version emphasizes the 
window object-oriented design rather 
than just window programming. The 
detailed examples discuss the advan¬ 
tages of object-oriented design of data 
encapsulation, inheritance and dy¬ 
namic binding. The design difference 
between C and C++ code provides you 
an excellent instruction to master ob¬ 
ject-oriented design. 

List : $159 Ours: $139 

Bundle Offer; 3-in- 1 C++, and Borland C++ 

List S654 Ours: S429 


ATTENTION CORPORATE CUSTOMERS 
Caii (800) 422-6507 

* Select from over 5.000 titles—and we special order tool 

* Get quick delivery at great prices on Microsoft, Borland, 
Lotus...etc. We buy software directly from all the major 
publishers, and keep plenty of stock on hand. And we're 
now an authorized IBM software dealer! 

* Ask about volume purchase agreements, contracts, and 
personally assigned inside & outside sales representatives. 

CORSOFT is a Division of Voyager Software Corp 




POLICIES 
Phone Orders 

Mon-Fri 8:30 AM 7 PM ESI Sal 3:30-2:30 
ESI. We accept NIC, Visa, AMEX. Domestic 
shipments, please add SB per item for 
shipping/hsndling by UPS ground. For 
domestic COP shipments, please add S3. 
Rush service available. 

Mail or FAX / international / POs 

Phone number required with order. 


TAXttttm {90813S9-8173 
Ca 11 from your FAX telephon e a nd I allow th e 
instructions to receive more information on 
the products featured above! 

Corporate Accounts 

Call CORSOFT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to $25 processing charge. 

# All prices subject to change without notice. 















NEWS 


WHAT'S NEW • SYSTEMS 



Power in a 
PeeWee Package 

T he PeeWee, a system 
that measures l % by 10 
by 8 inches and weighs just 
over 4 Vi pounds with a 40- 
MB hard disk drive, is de¬ 
signed to be transported 
without a monitor and key¬ 
board. The manufacturer 
says the PeeWee is not a 
portable PC but a powerful 
system for office and home. 

Each 12-MHz 286 unit 
includes 1 MB of on-board 
memory (expandable to 2 
MB), a 40-MB Intelligent 
Drive Electronics hard disk 
drive (expandable to 200 
MB), a 9- or 14^inch mono¬ 
chrome monitor, and a key¬ 
board. Its zero wait states 
include dual speeds, and it 
has a built-in 110-/220-V 
switching power supply, two 
serial ports, a parallel port, 
and a 3^-ineh floppy disk 
drive* Color and mono¬ 
chrome VGA monitors and a 
LAN adapter for E-Net are 
also available. 

Price: $1095. 

Contact: SA1 Systems Lab¬ 
oratories, Inc*, 911 Bridge¬ 
port Ave., Shelton, CT 
06484, (800) 331-0488 or 
(203) 929-0790; fax (203) 
929-6948. 

Circle 1287 on Inquiry Curd* 


Hand-Held with a 
Switchable Axis 

W eighing less than 1 % 
pounds with batteries 
and measuring 7^ by 4 by 
l?jo inches, the CTIO00 


hand-held computer oper¬ 
ates at 10 or 4.77 MHz. The 
IBM XT-compatible device 
has 640K bytes of static 
RAM and uses memory 
cards in place of a disk drive. 

The CT1000 includes a 
serial and a parallel port, a 
math coprocessor slot, and 
a clear resistive matrix 
touchpad over a 240- by 
128-dot supertwist LCD. 

The display is software 
switchable for vertical or 
horizontal use. Current 
run-time libraries support 
only C, but you can develop 
an application in any lan¬ 
guage on your PC. Custom 
options are available. 

Price: $2495; development 
kit, $4995. 

Contact: CogiTech, Inc*, 

10 Birch Court, Goffstown, 
NH 03045, (603)497- 
8898; fax (603) 497-8899. 

Circle 1288 on Inquiry Cord* 


ning at 12 MHz, the system 
has l MB of RAM (expand¬ 
able to 5 MB) and a 3 
inch floppy disk drive* 

Its sidelit supertwist LCD 
has a 640- by 400-pixel 
resolution. 

Price: $3799. 

Contact: Toshiba America 
Information Systems, Inc., 
9740 Irvine Blvd., Irvine, 
CA 92718, (800) 334-3445; 
in Canada, (800) 387-5645; 
fax (714) 583-3437. 

Circle 1289 on Inquiry Curd* 


Travel Light with 
a Touchscreen 

he 4 v h -pound Trav- 
eLite 286 menu-driven 
touchscreen computer has a 
full-size backlit display with 
touch overlay and internal 
nickel-cadmium batteries. It 
has bar code, serial, paral¬ 
lel, keyboard, and docking 




The CTIOQO's battery- 
backed SRAM cards act 


More Power 
for theT1200XE 

A 4Q-MB hard disk drive 
version of the TI200XE 
286 notebook computer is 
available from Toshiba. Run¬ 


connectors. Other features 
include integrated mouse em¬ 
ulation, zero wait states, 

1 MB of RAM, and a 
512K-byte EPROM . Options 
include digitized voice, a 
docking unit, and an inte¬ 
grated keyboard and case. 
Price: $2495. 

Contact: DFM Systems, 


as its disk drive. 


Inc*, 1601 48th St., West Des 
Moines, IA 50265,(515) 
225-6744; fax (515) 225- 
7183. 

Circle 1290 on Inquiry Card, 

Desktop 
Features 
on a Laptop 

A 12-MHz 80C286 lap- 
top with 1 MB of single 
in-line memory module 
memory (expandable to 4 
MB), the 9000LT uses a 
Chips &. Technologies NEAT 
chip set and a 40-MB hard 
disk drive. The 640- by 
480-pixel VGA page-white, 
backlit screen includes 
16 gray scales. 

The 9000LTs internal 
rechargeable nickel-cadmium 
battery runs for more than 
3 hours on a single charge, 
according to the company. 
The 16 % -pound unit comes 
with a battery-status report, 
a low-battery alarm, auto¬ 
matic shutdown of the hard 
disk drives and screen, and a 
110-/240-V auto-switching 
power supply* 

The unit’s full-size key¬ 
board features 80 keys, 12 
function keys, and an em¬ 
bedded numeric keypad* Its 
one serial and one parallel 
port let you attach an exter¬ 
nal keyboard or monitor so 
you can create a Docking 
Station or use the laptop as 
a desktop computer. 

Price: $1699. 

Contact: Leading Technol¬ 
ogy, Inc., 10430 Southwest 
Fifth St., Beaverton, OR 
97005, (800) 999-5323 or 
(503) 646-3424; fax (503) 
626-7845. 

Circle 1291 on Inquiry Curd. 
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WHAT'S NEW • PERIPHERALS 


Personal 
Printing 
on the Mac 

L ow-cost, high-quality 
laser priming for the 
Mac is whai GCC Technol¬ 
ogies says you get from its 
$999, 4-ppni Personal La- 
serPrinter II. The PLP II fea¬ 
tures six Bitstream outline 
font families that let you re¬ 
duce and enlarge text from 
25 percent to 400 percent in 
1 percent increments and 
rotate characters to any 
angle. 

The print engine in the 
PLP II includes a patented 
toner recycling system, 
edge-to-edge printing, and a 
user-defined sleep mode. It 
also has an interactive LCD 
panel. An 8-ppm PLP IIS 
and a 4-ppm Business Laser- 
Printer II (BLPII) are also 
available. 

Price: $999; PLP IIS, 

$1499; BLP II, $1999. 
Contact: GCC Technol¬ 
ogies, 580 Winter St., Wal¬ 
tham, M A 02154, (800) 
422-7777 or (617) 890-0880; 
fax (617) 890-0822. 

Circle 1292 on Inquiry Card. 


CD-ROM Drive 
Comes Outfitted 

A n external CD-ROM 
drive for less than $500 
is available from Genesis. 

The GenStar 2000 drive 
comes with Microsoft DOS 
compact disc extensions, 
audio software, device 
driver software, a caddy, 
computer cable, audio 
cables for stereo hookup, and 
an interface card. 

Price: $499; bundled with 
CD-ROM software, $699, 
Contact: Genesis Inte¬ 



The low-cost Personal LaserPrinter II is for Mac users . 


source is PC graphics or a 
Mac. Using its backlit key¬ 
pad menu, you can overscan 
or underscan, freeze a frame, 
sharpen the picture, align 
the graphics, and select the 
output. 

Price: $2995. 

Contact: VideoLogic, 

Inc., 245 FirstSt., Cam¬ 
bridge, M A 02142,(617) 
494-0530; fax (617) 494- 
0534. 

Circle 1295 on Inquiry Card. 


Feed Your Data 
to a Panther 


grated Systems, 1000 She- 
lard Pkwy., Suite 270, 
Minneapolis, MN 55426, 
(800) 325-6582 or (612) 
544-4445; fax (612) 544- 
4347. 

Circle 1293 on Inquiry Cord. 


A Graphics 
Display in Three 
Frequencies 

T he Model RE9S14 
Super VGA color moni¬ 
tor for the PC offers three 
horizontal scanning frequen¬ 
cies (31.5,35.2, and 35.5 
kHz) and vertical frequencies 
of from 50 to 90 Hz. Com¬ 
patible with VGA, Super 
VGA, and 8514/A cards, it 
has interlaced and noninter¬ 
laced resolutions: 1024 by 
768 interlaced and 800 by 
600 or 640 by 480 non¬ 
interlaced. 

The monitor’s 0.28-mm 
dot pitch of unl imited colors 
is combined on a nonglare 
screen with 90 degrees of de¬ 
flection. Geometric distor¬ 
tion is held to less than l .5 
percent. Additionally, the 
Model RE9514’s casing has a 
tilt-and- swivel base and a 
shallow silhouette. 

Price: $695. 

Contact: Relisys, 320 


South Milpitas Blvd., Milpi¬ 
tas, CA 95035, (408) 945- 
9000; fax (408) 945-0587. 

Circle 1294 cm Inquiry Card. 


A Desktop Video 
Publisher 
That’s Portable 

M ediator, from Video- 
Logic, converts com¬ 
puter graphics to NTSC or 
PAL video output. Able to 
change most PC or Macin¬ 
tosh display output signals 
into a composite or S-video 
signal. Mediator lets you 
record the output to VHS, 
S-VHS, Hi-8, and Video 8 
tapes or display it on color 
or LCD video projectors, 
video monitors, or TVs. 

The lightweight plug- 
and-play converter is easily 
transportable and automati¬ 
cally determines if the input 


ased on Tandberg T s 
TDC 3800 and TDC 
3600 quarter-inch tape 
drives, the Panther Tape 
Backup Systems have ca¬ 
pacities ranging from 60 to 
525 MB. Backup/restore 
rates range from 5 MB per 
minute to 12 MB per min¬ 
ute. The high-end Panther 
model can back up 525 MB 
of data in less than 45 min¬ 
utes, according to Tand- 
berg. 

For the PC , the Panther 
systems are available in inter¬ 
nal and external configura¬ 
tions. Panther software is 
compatible with DOS, 

OS/2, Novell, Unix/Xenix, 
Pick, and LAN Manager. 
Price: 60-MB internal sys¬ 
tem, $995; 525-MB external 
system, $2695. 

Contact: Tandberg Data, 
Inc., 2649 Townsgate Rd., 
Suite 600, Westlake Vil¬ 
lage, CA 91361, (805) 495- 
8384; fax (805) 495-4186. 

Circle 1296 an Inquiry Card. 




Tandberg's Panther 
quickly backs up 
your data to tape. 
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Motherboard 

Convertibility 

^ two-in-one mother- 
r% board lets you have a 
386 or 486 machine at the 
snap of a CPU. The board is 
based on the 386/i486 AT 
chip set from United Micro¬ 
electronics* You can up¬ 
grade the board from a 386 to 
a 486 by changing the CPU 
and some jumpers. 

The board includes se¬ 
lectable cache memory from 
64 to 256K bytes and eight 
single in-line memory mod¬ 
ule sockets for up to 64 MB 
of RAM. It supports shadow 
RAM and the 80387. 

Price: $635, without a 
CPU. 

Contact: Zeny Computer 
Systems, Inc., 4033 Clipper 
Court, Fremont, CA 
94538, (415) 659-0386; fax 
(415) 659-0468. 

Circle 1297 on Inquiry Card. 


This Digitizer 
Captures in Color 

T he VIP 640C video 
digitizer board captures 
resolutions of 640 by 480 
pixels with a color resolution 
of up to 24 bits. Designed 
for AT compatibles, the 
board lets you capture, ma¬ 
nipulate, and store images 
from a source such as a 
video camera* 

The color-enhancement 
hardware on the VIP 640C 
simulates more than 
125,000 colors and produces 
real-time display of the 
video image on any standard 
VGA monitor. The com¬ 


Contact: Ventek Corp., 
31336 Via Colinas, Suite 
102, Westlake Village, CA 
91362, (818)991-3688; fax 
(818) 991-4097. 

Circle 1296 on Inquiry Card* 


A Cache Card 
for the Mac llci 

A 1 l h- by 4&-inch cache 
card for the Mac llci, 
Cache-In uses only nine ac¬ 
tive components, increasing 
its reliability while decreas¬ 
ing power consumption. The 
company says that perfor¬ 
mance gains should be most 
noticeable when you use ap¬ 
plications such as CAD, 
desktop publishing, and 
programs requiring re¬ 
calculation. 

Price: $299. 

Contact: Applied Engi¬ 
neering, 3210Beltline Rd., 
Dallas, TX 75234, (214) 
241-6060* 

Circle 1299 on Inquiry Card* 


Refresh Quickly 
on a Super VGA 
Board 

P H6 Technologies has 
released the PH6 Super 
VGA board. The 16-bit 
board, with 1 MB of on¬ 
board memory, has a re¬ 
fresh rate of 70 Hz, which is 
said to be easier on the eyes 
than the standard 60-Hz rate. 

Designed to provide up 
to 1024- by 768-pi xel resolu¬ 
tion in 256 colors, the board 
has a palette of 16.7 million 
colors. Features include 
automatic backup of the Set¬ 
up program and built-in 
password protection. It sup¬ 
ports CAD, desktop pub¬ 
lishing, and word processing 
applications. 

PTice: $245 to $395. 
Contact: PH6 Technol¬ 
ogies Corp., 5819 Uplander 
Way, Culver, CA 90230, 
(213) 216-0055; fax (213) 
216-4931* 

Circle 1300 on Inquiry Card. 


pany bundles the board with 
Fotofiler image-database 
management software and 
Picture Publisher Plus. 
Price: $449* 



The VIP 640C's 
color-enhancement 
- hardware produces 
A real-time display 
|\ of a video image 
\ on any standard 
' VGA monitor. 


Work in DOS 
on Your Mac 

T he Orange386, a DOS 
coprocessor for the Mac, 
is a single-slot card that 
works in any Mac II, includ¬ 
ing the Ilsi. The card, 
which features a 16-MHz 
386SX processor and 1 MB 
of expandable RAM, lets you 
run DOS in a Macintosh 
window as if it were a Mac 
application. 

Two AT slots on the card 
let you attach any half-size or 
three-quarter-size (depend¬ 
ing on your style of Mac) 

IBM add-on card, accord¬ 
ing to the company. You can 
also add an optional 80387 
math coprocessor. The ex¬ 
pandability of the RAM 
allows fully independent pro¬ 
cessing, according to 
Orange Micro, letting the 
Mac and the Orange386 
work simultaneously on dif¬ 












■& 


ferent applications. 

An optional peripherals 
kit includes PC interface 
hardware. 

Price: Starts at $2299; pe¬ 
ripherals kit, $199. 
Contact; Orange Micro, 
Inc., 1400 North Lakeview 
Ave., Anaheim, CA 92807, 
(714) 779-2772; Fax (714) 
779-9332. 

Circle 1301 on Inquiry Cord* 
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db VISTA III for Windows 3.0™ 




Microsoft. 

WtNDCWS.. 

Stax* rOGQnflfiile l-Tv.Kl 



Leam more 
about db_VlSTA 111 


The Raima 
Technologies 
Conference 

August 4-7, 1991 
Seattle, WA 
Call L SCO-3364 £47 
for more details. 


Get High Performance 
Under Microsoft 
Windows 3.0™ With 
db VISTA IU DBMS. 

Develop Windows applications 
that are better, faster, and more 
profitable. dbJVISTAIH 
combines speed, flexibility, and 
productivity into one DBMS tool 
for C and Windows programmers. 
Add dbVISTA Hi's high-speed 
SQL retrieval to your application 
and watch your users enjoy power 
they've never experienced before. 

Built For Windows. 

dbVISTA III for Windows 3.0 
follows all of the Microsoft 

dbVISTAm 

Database Management System 



guidelines for memory use. 
Dynamic linked libraries (DLL), 
multi-tasking, and multi-user 
environments are all supported. 
For even faster development, use 
db_VISTA ID with products like 
ToolBook®, Windowcraft®, or 
Actor®. 

No Other DBMS Opens 
Windows Like db VISTA III! 

• Speed. Benchmarks show 
db_VISTA HI significantly 
outperforms any DBMS under 
Windows. 

• No Royalties. Increase your 
profits; decrease your overhead. 

• C Source Code Available. 

For total programming flexibility. 

• Portability. db_V!STAIH 

supports most environments. 


r 


Special $195 Developer's Edition | 

For a limited time only, you can gel 
our db_VISTA database engine for 
Windows for only S195. Call today 
and ask about our Developer's Edition 
and experience how db_VISTA HI 
can open Windows for you. 

Dcvc loper license only; not for distribution. 


Call 1-800-db-RAIMA 

(1-800-327-2462) 

in Washington State call: (206) 747-5570 
Ask for extension 143, 


Full Raima Support Services - 
Including Training. Develop 
your applications even faster with 
Raima Training Classes: 

June 10-14 J 991 - NYC, NL 
June 12-14.1991 - Switzerland 
June 18-20.1991 - SantaClara 
June 19-20.1991 - United Kingdom 
June 24-28.1991 - New Orleans 


Specifications; Single & mulii-iiLser Automaik recovery. Automatic referential integrity. ReJaikma) m\ network 
data models supported. Relational SQL query and report writer. Complete revision capability . C source code is available. 
No royalties. Supports: MS Windows, MS-DOS, OS/2, VMS. UNIX. BSD. QNX. SunOS. Macintosh. 



Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 Telex: 6503018237 MCI UW 

Raima Gurupran Sales OfEw: 31 34SO 31377 Fax; 31 34M) 31277 EmirnsUkinal Dlstribnl wv AuflnUii 61 2 419 7177 Austria: 43 22 4 3 S1861 Belgium: 32 2 734 % IS Bradl: 55 I i S29 1687 Central America: 506 28 07 
M Denmark- 45 42 887249 Finland: 35S 042 051 France: 33 1 46082784 German v: 49 7022 34C77 Italy: 39 49 8291239 Japan; 81 3 8652140 Me rim: 52 83 49 53 00 The Netherlands: 31 2503 26312 Narva j: 47 244 
S&55 Slagupon: 65 2982308 Sweden- 46 13 111588 SwitHTlanrf; 41 64517475 Taiwan: 8862 5523277 Turkey: % l 1520516 Hailed Kingdom:44 992500919 Lniguaj: 598 292 0959 USSR:01 223599(17; 812 292 72(0 

Copyright OJ99i Raima Corporatism,. AS! ritfhis reserved. tiit is registered u\ the U..S. Parent ami Trademark Off ire. Wiadovu S.O, ToolBook, Windarvcrafi, and Ardor are trademarks of I heir respective companies. 

Circle 270 on Innuirv Card- 
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OTHER HARDWARE 


Add Hand-Drawn 
Data to a 
Computer Image 

C olor Writer, a color 
electronic chalkboard, 
lets you add hand-drawn 
comments to a projected 
computer image. The board 
combines your hand-drawn 
information with the com¬ 
puter image. It then simulta¬ 
neously sends the combined 
image to a projector and to a 
local computer monitor. 

With Color Writer, you 
can combine eight colors and 
four line sizes as well as 
highlight, hide, or reveal 
portions of the computer 
image. You can also use the 
product as a remote mouse. 

Color Writer is compat¬ 
ible with VGA, MCGA, 
EGA, CGA, MDA, and 
Hercules graphics monitors. 
It works independently of 
your operating system and 
application. 

Price: $2995. 

Contact: Chisholm Corp., 
910 Campisi Way, Camp¬ 
bell, CA 95008, (800) 888- 
4210 or (408)559-1111; fax 
(408) 559-0444. 

Circle 1302 on Inquiry Cord. 


Create 

Multipart Forms 
on Your Printer 

A n alternative to stan¬ 
dard cut-sheet paper, 
carbonless paper for laser 
printers lets you quickly 
create multiple-part forms. 
You load the cut laser sheets 
as you would conventional 
paper. The paper is available 
in two sizes: 8 ¥i by 11 
inches and 8 Vi by 14 inches. 
Price: Starts at $20.85 per 



Color Writer merges your handwritten input with a projected 
computer image. 


500-sheet package of 8 Vi - by 
11-inch paper; starts at 
$26.50 per 500-sheet pack¬ 
age of 8 Vi-by 14-inch 
paper. 

Contact: Great Lakes Busi¬ 
ness Forms, 2480 Walker 


Ave. NW* P.O. Box 1157, 
Grand Rapids, MI 49501, 
(800) 950-9530 or (616) 

79 LG J 00; fax (616)791- 
1131. 


Vacuuming 
Tools Fit for Your 
Computer 

I f you’re wondering how 
to easily and safely rid 
your computer of accumu¬ 
lated dust, you may find the 
answer in a set of minitools 
from Eureka, The mini vacu¬ 
um attachments are avail¬ 
able in a kit. 

The minitools fit onto a 
36-inch clear flexible tube 
that attaches to your vacu¬ 
um cleaner. The specialized 
tools include an oval brush 
for screens, a round brush for 
keyboards, a straight exten¬ 
sion pipe, a curved extension 
pipe, and a crevice tool for 
hard-to-reach areas. 

Price: $10,87. 

Contact: Eureka Co,, 1201 
East Bell St., Bloomington, 

IL 61701, (800) 525-9991 
or (309) 828-2367. 

Circle 1304 on Inquiry Card. 


Circle 1303 on Inquiry Card. 


Data Linkage in the Palm of Your Hand 



Data transfer and storage are 
now possible between systems 
normally regarded as incom¬ 
patible, according to Cadent 
Technology. A hand-held 
data-transport device with 
64K bytes of RAM, Data- 
lync is designed to transfer 
data between systems and 
devices with fixed-media 
storage or between sys¬ 
tems with incompatible 
disk formats. 

Completely self-con¬ 
tained in a palm-size 
case with a replace¬ 
able 9-V battery, Da- 
talync uses an RS-232 
interface. It captures, 
stores, and transmits data by emu¬ 
lating a file server or bulletin 
board. The unit's embedded soft¬ 
ware supports standard modem transfer protocols. 

Price: $379. 

Contact: Cadent Technology, 2021 West Commonwealth 
Ave., Fullerton, CA 92633, (714) 738-7756; fax (714) 738- 


7992. 


Circle 1306 on Inquiry Card. 


An Oscilloscope 
on a Bus Card 

C ompuScope Lite is a 
single-slot bus card that 
adds full digitizing oscillo¬ 
scope functions to your PC. 
It lets you store, analyze, 
print, and communicate the 
data you acquire. The 
CompuScope Lite also can 
digitize 40 million samples 
per second on one channel 
and 20 million samples per 
second on two channels, as 
well as provide auto-cali¬ 
brated A/D conversion. 
Price: $595. 

Contact: Gage Applied Sci¬ 
ences, Inc., 5465 Vanden 
Abeele, Montreal, Quebec, 
Canada H4S 1 SI, (514) 337- 
6893; fax (514) 337-8411, 

Circle 1305 on Inquiry Card. 


70 BYTE • JUNE 1991 
















Instant workstation. 
Just Add Open Desktop. 


T ake a look at the vast majority of graphical workstations 
developed over the past decade and you’ll see something 
they all have in common: 

An integrated UNIX* System environment. 

Now tike a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you’ll see something they all have in common: 

Industry-standard personal computers. 

t doesn’t take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 

An integrated UNIX System environment for industry-standard 
personal computers. 

And that’s what Open Desktop® is all about. 

pen Desktop is the complete graphical operating system 
that’s built on the most popular UNIX System platform of 
all time—SCO •. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 386 or 486 computers and peripherals of your choice. 


I n a single, easy-to-use, fully supported—and completely 
integrated—package, Open Desktop delivers: 

* the full $ 1 -bit, multitasking computing power of SCO UNIX 
System V/386, designed to meet C2-level security 

* compliance with POS1X™ and X/Operr* 1 standards 

* an QSFMotif rt -based, Presentation Manager- 
compatible, graphical user Interface 

• distributed SQL database management services 

* compatibility with existing l)OS T XENIX®, and UNIX System 
applications and data files 

* NFS TW , TCP/IP, and LAN Manager networking facilities 

And all at an unbelievably affordable price. 

D iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel¬ 
opment platform for the ’90s—and using to turn their 386 and 
486 PCs into instant workstations today. 

Open Desktop from SCO. 




OPEN 

DESKTOP. 


The Complete Graphical Operating System 


Call SCO today 
and ask for 
ext 8400 



THE SANTA CRUZ OPERATION 


(800) SCO-UNIX (726-8649) (408) 425-7222 FAX; (408) 458-4227 E-MAIL ... !uunet!sco!infc Info(fTtsco.COM 

SCO, Lhsr SLLJ iagu. fj|icn UtsktDp jliiI ilu- Oper bi-ikiop imjn are re |y see red Lradccnirkb qf The Sijiii Cna UpcTdimn, Jnc. in the US. A und rtlier lumlnt s VNIT is a n-Ksiwm] iradnUTk id Q IK IjhaHvicinr.. Inc ■■■ iIm* E'S A kih! Mbcr nmncrirt POSIX ra■ 
ujilt irurk rffho ln-i in iiic nf EU'Pinci I iihL F.ln'Eriniii's X Oprit is i refliiirred iTahlcdiifk nf X.Optp ijantpatn Lid (Sh Mnuf is i liadcina rt. -.if The Open Sivlnn Founditkin. Enc XEtf EX rib i rcjislrred liademark iri Microsoft Corpcfa IJun. NFS b i tridi iriaci: a( 

Sun MuTtnysLcms, Inc 
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We’ve launch 
solve probk 



The new Microsoft: BallPoinf mouse 
represents one giant step for you and your 
laptop computer. 

That’s because new 
BallPoint is the first and 
only mouse specifically de¬ 
veloped for laptops. It’s 
compact, yet includes all 
the features that made the 

©1991 Microsoft Corporation. A!I rights reserved Microsoft and the Microsoft logo are regi 

























Microsoft Mouse the industry leader. 

Simply attach it to either side of vir¬ 
tually any laptop keyboard, and adjust it to 
the most comfortable angle.Then thumb 
your way through Microsoft Windows' 
graphical environment version 3.0 and all 
your favorite mouse-driven applications. 

And for a limited time, you can get a 
free BallPoint mouse when you purchase a 


COMPAQ notebook or laptop PC. 

Just call (800) 541-1261, and ask for 
Dept. P40.Theyll send you everything you 
need to know about the mouse designed to 
go where no mouse has gone before. 
Anywhere. 

Microsoft 

Making it all make sense" 


'narks and Ballpoint, Making it all make sense mid Windows are trademarks of Microsoft Corporation , COMPAQ is a registered trademark of Compaq Computer Corporation. 
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WHAT'S NEW • CONNECTIVITY 


Replaceable 
RIM$ for Token 
Ring Adapter 


You can convert the Irmatrac 4-Mbps Token Ring adapter to 16 
Mbps by changing the Ring Interface Module. 


A 4-Mbps Irmatrac 
Token Ring Adapter 
that’s convertible to 16 
Mbps is available from 
Digital Communications 
Associates. The interface 
card uses the company’s 
Ring Interface Module tech¬ 
nology, which lets you 
switch between 4 and 16 
Mbps by removing one 
RIM and replacing it with 
the other. 

The Irmatrac 4-Mbps 
provides dual ISA and Micro 
Channel architecture bus 
support, bus-master support, 
on-board processing of logi¬ 
cal link control, Token Ring 
industry-standard support, 
IBM software interface com¬ 
patibility, and 128K bytes 
of on-board memory. The 
board also supports IGNet 
Plus, PC LAN, LAN Man¬ 
ager 2.0, 3+ Open, and 
NetWare 286 and 386. 

Price: $795; 16-Mbps 
RIM, $99 with coupon; $195 
without coupon. 

Contact: Digital Commu¬ 
nications Associates, Inc., 
1000 Alderman Dr., Al¬ 
pharetta, GA 30202, (800) 
348-3221 or (404) 442- 
4000. 

Circle 1307 on Inquiry Card. 


Faxes Change 
Direction 
in Windows 

L anFax Redirector for 
Windows uses print redi¬ 
rection to convert Windows 
files into fax format and 
transmit them to any fax 
machine worldwide. LAN 
users send the WYSIWYF 
(what you see is what you 
fax) messages peer-to-peer. 

Available for 8, 25, or 
unlimited users, LanFax Re¬ 
director for Windows is 
compatible with Novell, 


3Com, Banyan, and IBM 
systems and the NetBIOS in¬ 
terface. It supports intelli¬ 
gent fax cards such as Spec- 
traFax, Satisfaxtion, and 
Connection Coprocessor. 
Price: Starts at $995, 
Contact: Alcorn Corp., 
2464 Embarcadero Way, 
Palo Alto, CA 94303, (415) 
493-3800; fax (415) 493- 
6185. 

Circle 1300 on Inquiry Card. 

A Micro Channel 
Architecture and 
OS/2 Fax Team 


S uperFax for OS/2 is a 
complete Micro Channel 
bus-master fax communica¬ 
tions package, according to 
its manufacturer. The com¬ 
bination of Micro Channel 
architecture and OS/2 lets 
you easily use such applica¬ 
tions as Lotus 1-2-3/G, 
WordPerfect, and PageMaker 
while SuperFax works in 
the background. 

On a network, SuperFax 
works in a variety of config¬ 
urations. With SuperFax on 
the server, any workstation 
running in OS/2 or running 
Windows within a DOS shell 

SuperFax for OS/2 views faxes locally before sending them out. 


can use the respective soft¬ 
ware version to send and re¬ 
ceive faxes via the server. 
Price: Stand-alone, $750; 
with hardware, server soft¬ 
ware, and four workstation 
licenses, $995. 

Contact: Pacific Image 
Communications, Inc., 1111 
South Arroyo Pkwy., Suite 
430, Pasadena, CA 91105, 
(818) 441-0104; fax (818) 
441-2370, 

Circle 1309 on Inquiry Card. 


Transparent 
Printer Language 
Switching 

T wo connected PCs and 
an AppleTalk network 
can share the Hewlett-Pack¬ 
ard LaserJet IllSi printer via 
the Bridgeport 2674 intel¬ 
ligent switching device. Once 
the device is connected, you 
can send files to the printer 
without designating 
whether you’re using Post¬ 
Script or Printer Command 
Language. 

On a printer equipped 
with the Adobe PostScript 
upgrade kit from HP, the 
Bridgeport 2674’s automatic 
1 a ng uage s w i tch i ng tra n s- 
parently senses and analyzes 
the data stream to deter¬ 
mine the language of the in¬ 
coming data. It then config¬ 
ures the printer for the 
appropriate language. 

The Bridgeport 2674 
plugs into the modular I/O 
slot of the HP LaserJet 
IllSi. Its three input ports are 
a mini-DIN-8 AppleTalk 
port, a 36-pin Centronics 
port, and a port that incor¬ 
porates Extended Link. 

Price: $595. 

Contact: Extended Sys¬ 
tems, 6123 North Meeker 
Ave., Boise, ID 83704, 

(208) 322-7575; fax (208) 
377-1906. 
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WATCOM C8.0/386 

Optimizing C Compiler and Tools 
for 386 Extended DOS / 


WATCOMC/386 


ower on 


9 Interactive source - 
level debugger 

fl Generates high- 
performance code for 
3 2-bit protected mode 

9 Microsoft source and 
library compatible 

i] Fast, tight code 

[] Profiler 

H Protected-mode 
version of compiler 

] Graphics library 

] 100% ANSI C and 
SAA compatible 

] Run-time compatible 
with WATCOM 
FORTRAN 77/386 



Experts Agree on WATCOM C: 

“When Novell went looking for a 32-bit compiler for use with the NetWare 386 developers kit, the 
company selected WATCOM’s,. .It's clear that Novell chose wisely; this product is a winner/’ 

Fred Hommei BYTE t December 1989 


“WATCOM C/386 is a fantastic new ANSI C compatible compiler for 386-based PC’s ...If you have 
written your application in Microsoft C, you will love this compiler/’ 

/. Richard Hines , Electronic Test, December 1989 


“Microsoft library- and source-compatibility makes WATCOM C7.0/386 ideal for porting DOS 
applications to 32-bit native mode. This compiler enables full 386 performance without 640K 
limitations.” 



Richard A1 Smith, Presukmt, Phar Lap Software, Inc. 

“WATCOM is definitely the leader in object-level optimi 
WATCOM C showed shining performance.” 

Computer Language, February 1989 


For flat-out exe 


WATCOM C8.G/386 Professional 

■ 100% ANSI C optimizing compiler * Prate ctcd- 
mode version of compiler* 386 run-lime library 
object code * Windowed source level debugger^ 

* Profiler • Editor * 386 graphics library 

* MAKE * Linker * Object-code librarian 

* Object-code disassembler * Supports Phar Lap 
and ERGO DOS extenders 


1-800-265-4555 


WAT: 


vATCOM C/386 for Windows 

Enables 32-bit Windows 3,0 GUI applications 

^5] Interactive debugger for 32-bit Windows 
GUI applications 

00 Ideal for porting 32-bit Unix application^ 
to Windows 

IS 32*bit flat model simplifies 
Windows memory management 

Si Royalty-free run-time license 
$J Requires Windows 3.0 SDK, 
does not require DOS extended 


415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 
Tel. (519) 886-3700 Fax (519) 747-4971 


W ATCOM C is a trademark of WATCOM Systems Inc. 
Tr^demaHkird nifties iut the properties of llirir rrsprrtivr (rtmrrs. 
C Copyright g90$ WATCOM Products Inc. 







There's only one way to get around out here. 


OS2 VERSION 
NOW AVAILABLE 


The most 

comprehensive 

TCP/IP 

implementation 
in the industry. 


SUPPORTS NFS 


No matter who or what 
your PC needs to com¬ 
municate with, there's 
nothing like PC/TCP 
Plus. It's not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry. And PC/TCP 
Plus has NFS™ access 
built right in. 

Providing connectivity 
to other PCs, minicom¬ 
puters and mainframes, 
PC/TCP Plus communi¬ 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom¬ 
patibility; PC/TCP Plus 


supports the largest 
selection of LAN inter¬ 
faces in the business.* 

From around the world 
to around your office, 
now your PC can trans¬ 
fer files, send and receive 
electronic mail, emulate 
VT100, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more. VINES™ 
and NetWare™ users will 
appreciate PC/TCP's full 
compatibility, as will cus¬ 
tomers of Oracle's dis¬ 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa¬ 
tion that gives you a 
whole new perspective 
on network communica¬ 
tion. Call us at 
(617) 246-0900 for more 

information. 

VAR Inquiries Welcome 
Reseller Inquiries Invited 

PC/TCP is a registered trademark of FTP 
Soil ware, IriL\ 

VINKS ls a trademark of Banyan Systems, 
Inc. 

NetWare is a trademark of Novell,, Inc. 

NFS is a trademark of Sun Microsystems, 

Inc. 

FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 
Fax: (677) 246-0901 

Software. Inc . 1 

l 1 ^ 1 


♦PC/TCP Hus supports interfaces from Acer, Allied Telesis, Apricot, AT&T, BICC r DEC, D-Link, DSC, Excelan, Gateway Communications, 
IBM. IMC Networks, Intel, Interlan, Longshine, MCAssociates, National Semiconductor, Novell/ Proteon, Schneider ik Koch, Scope, IflNet, 
3Com, Tiara, Tonus/ TRW, Llngermann-Bass, Univation, Western Digital and YCS, in addition to the ASK NDISand Packet Driver specifications. 
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CONTROL UP TO 96 PC 
PILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 



by cybex 


• no external power 

• "One-Touch" selection 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 

• Mouse support available 


• TTL (MDA, CCA, EGA) 
up to 600 feet away 


• VGA up to 400 feet 


* Each unit accommodates 
from 2 to 8 PCs 


• up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" rack installation 


PC, PC/XT, PC/AT and ps/ 2 are trademarks of 
International Business Machines corp 


Dealer Program Available 

Cybex corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 
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NEWS 


WHAT'S NEW • CONNECTIVITY 




Let Your Laptop 
Take the Bus 
to the LAN 

E xternal Ethernet and 
Token Ring LAN adapt¬ 
ers from Megahertz con¬ 
nect to the 100-pin bus con¬ 
nector on Toshiba 1 GOOSE, 
XE, and LE, 1200XE, and 
200QSX notebook com¬ 
puters, The adapters are 
completely compatible with 
existing software packages, 
according to the company. 

The 10-MB Ethernet 
adapter supports thick and 
thin Ethernet cabling via a 
10Base-5 15-pin female con¬ 
nector and a iOBase-2 BNC 
connector. It uses Western 
Digital's Ethernet chip set. 
Systems supported include 
NetWare, 3+ Open, Vines, 
OS/2 LAN Manager, and 
Unix, 

The 4-MB Token Ring 
adapter includes software 
drivers for PC LAN and 
NetWare version 2. lx. It also 
supports the NetBIOS 
interface. 

Price: Ethernet version, 
$599; Token Ring version, 
$999. 

Contact: Megahertz Corp., 
4505 South Wasatch BIvd + , 
Salt Lake City, UT 84124, 
(800) 527-8677 or (801) 272- 
6000; fax (801) 272-6077. 

Cirdt 1311 on Inquiry Cord, 


The external laptop Ethernet adapter connects to the Toshiba's 
100-pin bus-expansion connector. 


Protect 
Your LAN Line 

T wo LAN data-line 
surge protectors avail¬ 
able from Patton are the 
Model 531 for Ethernet and 
the Model 533 for ARC net. 
Both surge protectors are for 
thin coaxial cable and can 
handle 1.8K watts of energy 


per wire. 

Key to the design of the 
protectors are silicon ava¬ 
lanche diodes in the pas¬ 
sive, high-speed hybrid cir¬ 
cuitry. These SADs allow 
the devices to respond in less 
than 5 ns. The devices, en¬ 
cased in ABS plastic, do not 
require additional cables for 
hookup. Configurations 
available are in-1 ine and 
T-splitter. 

Price: Starts at $50, 
Contact: Patton Electronics 
Co., 7958 Cessna Ave., 
Gaithersburg, MD 20879, 
(301) 975-1000; fax (301) 
869-9293. 


Full Fax 


Features on a 


Modem Board 


T he Twincom 24/96 
modem/fax board with 
Rockwell International’s 
RC9624 chip set combines a 
Hayes-compatible 2400-bps 
data modem with a 9600-bps 
Group 3 send/receive fax 
modem. Bundled with Quick 
Link II Fax, Twincom 
24/96 features true back¬ 
ground fax operation, pull¬ 
down menus, mouse support, 
full call-progress monitor¬ 
ing, macros, and automatic 
answer/dial and log-on 
scripting. 

Price: $149. 
Contact: Image 
Commu nications, 
6 Caesar Place, 
Moonachie, NJ 
07074, (800) 
666-2496 or (201) 
935-8880;fax 
(201)935-6548. 
Circle 1312 
an Inquiry Card. 


The Twincom 24/96 uses the Rockwell 


Circle 1313 on Inquiry Card. 


RC9624 chip set. 


Integrated 
Motherboard 
for Workstations 

T wo new 16-MHz Tri¬ 
umph 386SX worksta¬ 
tions are available for use 
on Novell NetWare LANs. 
The Triumph SX-Lite and 
Triumph SX-Tra feature a 
motherboard with an inte¬ 
grated Intelligent Drive Elec¬ 
tronics hard disk drive con¬ 
troller; a floppy disk drive 
controller; a VGA chip set; 
and serial, parallel, and 
mouse ports. 

Each workstation comes 
with 1 MB of RAM (expand¬ 
able to 8 MB) and 40 MB of 
hard disk storage (expandable 
to 135 MB), Each includes 
a Phoenix BIOS, math copro¬ 
cessor support, and a 14- 
inch monochrome VGA 
monitor. 

The Triumph SX-Lite, 
measuring 2Vi by 14Vi by 15 
inches, has two half-height 
disk drives (one floppy and 
one hard) and one expan¬ 
sion slot. The Triumph SX- 
Tra, which measures 5 l A by 
141/2 by 16^ inches, has one 
full-height 5 *4-inch and 
one half-height 3 Vi-inch 
floppy disk drive or three 
half-height 3 Vi-inch floppy 
disk drives, plus four ex¬ 
pansion slots. 

Price: Basic configuration 
of 1MB of RAM, 40-MB 
hard disk storage, and a 
floppy disk drive, $1395: 
with VGA color monitor, 
$1625. 

Contact: The Network 
Connection, 1324 Union Hill 
Rd., Alpharetta, GA 
30201, (800) 327-4853 or 
(404) 751-0889; fax (404) 
751-1884. 

Circle 1314 an Inquiry Card. 
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The Carry-1 9000series comes complete with 80386SX/80286-I6/ 
80286-12 microprocessor (Co-Processor optional). 1024 x 768 
VGA/MGA & CGA display interface, i/2/4 MR RAM , one J.5 TP 
1.44 MR FDD or one FDD plus one 40/80 MR HDD , one 8 hit 
expansion SLOT, one parallel and two serial I/O ports , and one 
3 0 W a u to ra nge s u > i tch irig po it r e r ada pier, all i n the t radii ion a l 
240mm x / 85mm x 45 mm (9,4 "x7.j"x 1.8'') casing of Carry - 
1. Each package includes two mini-tower stands and a carry bag. 
The 81 key mini keyboard with 101 functions and 9 inch color 
or monochrome VGA monitor are optional 

Other Carry-1 products include the 8000 series XT & A r f book-size 
personal computers and the 6000 series XT and A T hook-size 
LANs! at ions All Carry-! product lines are bundled with DR DOS 
5 0 



FLYTECH GROUP 


INTERNATIONAL 


COMPirrEXTAIPEi 
JUNE 4-10,1991 
TWTC EXHIBITION HALL 
5 HSIN Y1 ROAD, SEC, 5 
TAIPEI, TAIWAN, R.O.C. 

booth: cm, cm 


Germany 
Hang Kang 
Taiwan 
USA. 


TEL# 63-746081, 746453 
TEL# 305-1368 
TEL# 2-7052556, 7027530 
TEL# 406-7277373, 7277374 


FAX# 69-749375 
FAX# 736 0427 
FAX# 2-7852371,7837370 
FAX# 403-7277375 


DISTRIBUTORS 


See us at 



Tte Vntnd'i Leadfr^ Cfimpulff Trade Show lor Resell and End Ushs 


Georgia World Congress Center, Booth 0 4458 
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4443270 Fa4T4443274SmtzsrknJf:S5 Sdfwtre Trading T bK 522-622CK20 FEn022-6l565ti United KmgdamiCentercriW Inremdianfll TeL256463754 Fai256-043174 Wbji Germany Wlocrajron Tel89-42G5233 Faj8?423745 Australia Sigma Data Corporation Tel2 - 
7 Fax 2-9066414 
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NEWS 


WHAT'S NEW • PROGRAMMING SOFTWARE 
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apfiona/ generation of dynamic fink libraries, and irigger/linh 
relationships involving bit maps ♦ 


Control 
for Controls 

D ialogCoder, the Win¬ 
dows 3-0 programming 
tool for managing how dia- 
log controls should interact 
with the end user, now lets 
you test and simulate your di¬ 
alog without compiling or 
linking. Using Dialogs 
Coder's point-and-click in¬ 
terface, you can design and 
then generate the source 
code for dialog controls 
ranging from simple 
WYSIWYG dialogs to those 
with stacked, overlapped, 
hidden, and disabled controls 
with multiple triggers. 

DialogCoder 2.GA inte¬ 
grates with Case works' 
Case:W and Blue Sky's 
Windows Maker application 
builders. It generates code 
for Microsoft C and Borland 
C++ 2.0. 

Price: $499. 

Contact: The Software Or¬ 
ganization, Inc., 56 Kirkland 
St., Suite 3, Cambridge, 

MA 02138, (617) 354-2012; 
fax (617) 35443667, 

Circle 1271 on Inquiry Card. 


Create 32-bit 
Applications 
for Windows 

W ith Objectworks\ 

Smalltalk release 4 for 
Windows 3.0, you can de¬ 
velop true-color graphical in¬ 
teractive applications for 
Windows, the Mac, and Unix 
without needing intimate 
knowledge of the low-level 
windowing application pro¬ 


gramming interface for each 
platform. Applications 
created for Windows will run 
unchanged on a Mac or a 
Unix workstation running the 
X Window System, Parc- 
Place says. 

The environment is the 
first to exploit the 32-bit lin¬ 
ear mode of Windows 3.0, 
the company says. While you 
could previously write ap¬ 
plications to take advantage 
of 32-bit capabilities by 
using the Winmem32.DLL 
dynamic link library in the 
Windows Software Develop¬ 
ment Kit, Object works \ 
Smalltalk has the tools to 
make the job much easier. 
The environment also pro¬ 
vides a migration path to 
future 32-bit versions of 
Windows, 

Objectworks\ Smalltalk 
provides more than 350 types 
of Portable Objects and 
7400 reusable methods. It 


also has third-party tools 
from Tig re Object Systems 
and for creating graphical 
user interfaces, and Synergis¬ 
tic Solutions' SQLTalk/80, 
which provides a link be¬ 
tween SQL Server and the 
Object works environment. 

An Objectkit\Smalltalk ad¬ 
vanced programming kit has 
analysis and programming 
tools, additional browsers 
and classes, and terminal- 
emulation capabilities. 

Price: Objectworks\ 
Smalltalk release 4, 

$3500; Objectkit\Small¬ 
talk, $500. 

Contact: ParcPlace Sys¬ 
tems, 1550 Plymouth St., 
Mountain View, CA 94043, 
(415) 691-6700; fax (415) 
691-6715. 

Circle 1272 qii Inquiry Card. 


WindowsMaker 
Turns Pro 



WindowsMaker 
Pro's embedded 
dialog box editor 
lets you interactively 
move , size , and 
align controls in 
a dialog box. 


W indowsMaker, the 
application C code 
generator for Windows 3.0, 
now includes an animation 
test mode and the ability to 
work interactively. With the 
animation test mode, you 
can simulate your designs 


without wading through the 
traditional compile/link pro¬ 
cess, Blue Sky says. 

WindowsMaker Pro lets 
you attach functionality to 
your buttons, custom con¬ 
trols, bit maps, and icons. It 
supports almost unlimited 
nesting for menus. Blue Sky 
also lets you collapse all the 
nested menus with one key- 
click. 

WindowsMaker Pro re¬ 
quires Borland C++, the 
Microsoft Software Devel¬ 
opment Kit 3.0 with Micro¬ 
soft C 5.1 or higher, or 
Zortech C++ 2.1. 

Price: $995. 

Contact: Blue Sky Soft¬ 
ware Corp M 2375 East Tropi- 
cana Ave., Suite 320, Las 
Vegas, NV 89119, (702) 456- 
6365; fax (702) 434-0580. 
Grek 1273 on Inquiry Card. 

CASE for 
Real-Time Mac 
Applications 

E xcel's new CASE pack¬ 
age for the Mac provides 
real-time analysis, object 
analysis, and a requirements 
database. 

By generating state-tran¬ 
sition diagrams, decision 
tables, process-activation 
tables, state-transition matri¬ 
ces, and state-transition 
tables, MacAnalyst/Expert 
lets you more quickly de¬ 
velop time-critical real-time 
applications for embedded 
control systems, avionics, de¬ 
fense, and manufacturing, 
the company says. With the 
database, you can identify, 
specify, and trace require¬ 
ments throughout the devel¬ 
opment cycle. 

The program supports 
C++, Object Pascal, and 
other object languages on 
a Mac. 

Price: $1595. 

Contact: Excel Software, 
P.O. Box 1414, Marshall- 
town, IA 50158,(515) 752- 
5359; fax (515) 752-2435. 
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Illusion 


REO-650 with 
Opticase Disk Holder 


There is no optical illusion when choosing the best 
rewritable optical storage system. Pinnacle Micro's 
REO-650 was rated the #1 ISO/ANSI standard 
optical drive by PC Piycsf & NSTL (National 
Software Testing Laboratories) - and tor goal 
reason. Pinnacle is 100 r dedicated to leading 
the optical storage revolution. 

With Pinnacle's optical drive solutions, there 
is no need for hard disk or tape drive systems 
ever again. Optical mass storage technology 
provides fast reliable storage for the future. 

Th e REO-650 is ideal for storing on-line, network 
or backed up databases, Each optical disk can hold 
650; Megabytes of spreadsheets, CAD/CAM files or 
millions of pages of desktop publishing graphics. Since optical disks 
are removable, the applications and capabilities are virtually endless. 


Now all of this is Novell Lab's Tested 
and Approved. This allows users 
to utilize removable media in a 
network environment 
Pinnacle offers the largest selection of 
optical storage systems, from the world's 
first 3.5 rr optical drive, to the most popular 
5.25"optical drives and disk changers. 
Interface kits are available for IBM, MAC, 
SUN, and DEC computers. 
Invest in your data's future with the optical storage leader 
Call today to receive vour Pinnacle 1991 Optical Catalog. 


© (800) 553-7070 

I ndcmti **nrT\ lr\liiTTi ill Mh in Ito ’mil III Mu m Vtbi™, ]l| l III I li^iul | l|Ui|.mp im ■ m|i 1154 ill |nirra^Hru|l MwhiT. I opw4lHIF i|>l#4l Hi I In. 

15265 A lion Parkway ■ I rvine, C A 52718 * In CA (714) 727-3300 - Fax (7141727-1913 THE OPTICAL STORAGE COMPANY 
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The Relaxing 
Legacy of No 
More Downtime 

A lthough top-quality 
disk drives experience 
an approximate failure rate 
of only 6 percent per year, 
even this relatively high re¬ 
liability is unacceptable to 
many businesses with in¬ 
stalled networks. Mirroring 
is one solution, but it re¬ 
quires you to invest in twice 
as much storage to hold 
your data and programs. 

RAID (redundant arrays 
of inexpensive disks) offers 
another solution to this 
problem. RAID provides im¬ 
proved performance and 
the ability to withstand the 
failure of a single disk drive 
by means of check bytes, 
which reconstruct the failed 
drive’s data from the remain¬ 
ing drives. 

Tense Lectronix says that 
its Legacy Array Software 
1.0 achieves Level 5, the 
highest level of RAID. LAS 
1 *0 lets you rebuild a re¬ 
placement drive in the back¬ 
ground while reads and 
writes continue, making it 
suitable for transaction pro¬ 
cessing, financial institu¬ 
tions, and other businesses. 

The system supports 
DOS, Novell NetWare, Unix, 
SunOS, and OS/2. For 
RAID Level 5, LAS runs on 
the Legacy Hot Fix Device 
(HFD) SCSI-based storage 
subsystem that connects di¬ 
rectly to file servers and 
workstations. 

Price: $1495 to $1595, 
Contact: Tense Lectronix 


With the Legacy HFD storage subsystem and complementary 
RAID software , you can store up to eight backup devices and 
replace a failed dri ve without downtime. 


Corp., 200 Butterfield Dr., 
Unit B, Ashland, MA 
01721,(508) 881-6442 ; fax 
(508)881-4116. 
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SQL Added 
to Windows 
Database 

P recision adds an em¬ 
bedded Structured 
Query Language command 
set to the new version of its 
Superbase 4 Windows data¬ 
base. The SQL command set, 
along with the new Super- 


Superbase 4 
Windows /. 3 lets 
you build custom 
dialogs and connect 
to several SQL 
database servers . 


base SQL Library, lets ver¬ 
sion 1.3 of the database link 
to and operate on popular 
SQL database servers. 
Precision says that the 
new SQL support, along with 
support for Windows Dy¬ 
namic Data Exchange and 
dynamic link libraries, lets 
Superbase act as a graphical 
database center tor busi¬ 
nesses. A revised networking 
scheme is based on stan¬ 
dard DOS locks. 

The library now supports 
Microsoft SQL Server on 
OS/2; Sybase; and Gupta 
SQLBase on DOS, OS/2, and 
Novell NetWare’s NLM. A 
future release will support 
other servers. 

Price: SQL Library, $495; 
Superbase 4 Windows, $695; 
network extension, $995. 
Contact: Precision Soft¬ 
ware, 8404 Sterling St., Suite 
A, Irving, TX 75063,(214) 
929-4888; fax (214)929- 
1655. 
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New Rsbase 
Acts as a 
Control Center 

M icrorim’s Express 
3.1 A R:base upgrade 
lets you run any dBASE, 
word processing, spread¬ 
sheet, or graphics applica¬ 
tion from within a database. 

For network administra¬ 
tors, the company developed 
R:scope, a database, diag¬ 
nostic, and network utilities 
package that uses Dynamic 
Application Integration to 
bind itself to R:base. 

Price: R:base, $795; Up- 
grade Express subscription 
(three a year), $129; indi¬ 
vidual upgrades, $99 each; 
LAN Pack users, $149 per 
subscription, $99 for run¬ 
time; R:scope, $129. 
Contact; Microrim, 15395 
Southeast 30th Place, Belle¬ 
vue, WA 98007, (206) 649- 
9500; fax (206) 746-9350. 
Circle 1277 on Inquiry Cord. 


Link the Wizard 
and B.O.S.S. to 
Windows PIMs 

W ith Intel liLiiik/DDE, 
you can link the Sharp 
Wizard or Casio B.O.S.S. 
with a Windows 3.0-based 
personal information man¬ 
ager and upload and down¬ 
load information between 
the two. You can use Intelli- 
Link/DDE to upload and 
download from the hand-held 
PC either through an Asy¬ 
metrix Toolbook application 
or via Dynamic Data Ex¬ 
change to applications such 
as Excel and Microsoft 
Word for Windows. 

Price: $99.95. 

Contact: IntelliLink, 7 
Parker St., Acton, MA 
01720, (508) 264-9943; fax 
(508) 369-6900, 

Circle 1278 on Inquiry Card. 
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THE MOST 
POWERFUL 
COMPUTERS 
ARE THE 
ONES PEOPLE 
ACTUAL1Y 
USE’ 

—Apple Computer 



First off, let’s get one thing straight. 
We totally agree with Apple! 

A truly powerful computer is meas¬ 
ured in how often it’s used. 


IFYOU LISTEN 
TO APPLEJHIS 
ISTHE MOST 
POWERFUL 
COMPUTER IN 
THE WORLD. 


But while Apple has taken great 
strides in making the personal com¬ 
puter more useful, we’ve gone sub¬ 
stantially farther. 


Introducing the T2000SX 
notebook computer. 


Quite simply, theTZOOO SX is a more 
useful personal computer because 
it allows you to work how you want 
to work. When you want to work. 
And where you want re work. 

Painstakingly engineered with 
you clearly in mind, the T2000SX 
will help you work more efficiently 
than ever before. 

Virtually every feature you can 
find on a desktop computer, you will 



Our tec/moiomax!^ superior battery am be 
fully recharged in a mere ninety minutes. 

find on theTZOOOSX: An 80386'*SX 


processor with a math coprocessor 
socket, VGA compatible display 1 
MB (expandable to 9MB) of 80 nsec 
RAM, a 40 MB hard disk with 19 
msec access time and L5 MB/sec 
data transferrate. 


TheTlOOOSXhas 
a 40MB hard 
disk with 19 msec 
access time. 

But more im¬ 
portant than the 
specs themselves, 
is the way the 
T2000SX lets you 
use them. Which is more often. 

Our fluorescent side-lit screen provides even 

distribution 

of light. HUM 

(Actual 

sizO | ? 1 " ' ' - . v ; 


Welcome to the next 
generation in 
personal computing. 


Because the T2000SX can fit easily 
into a briefcase (it weighs a scant 6.9 
pounds), you can take it anywhere 
you go and use it in more ways than 
you can imagine. 

Need to make revisions to a 
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Our internal AwfoResum^ back up baftery 
automa tically saws your work if your main 
hatteT^ramouf. 

business proposal? TheT2000SX 
gives you the freedom to do it from 
a train.The client wants an estimate 
on costs? You can give it to him right 
then and there—wherever there is. 
No more wasting time running 


back to the office. Because the office 
is always with you. 

But just in case there’s something 



Our mer-insfai/ai memory card allows you 
to add up to 8 MB of memory yourself 



back at the office you still 
need, you can get back to it 
with our optional built-in 
modem. Which supports 
i f industry standard error cor¬ 
rections and data oompres- 
sion (CCITT V42, V42bis, 
MNP 5 5). It even supports 
cellular data com munica- 
tions via our optional smart 
cable adapter. 

TheT2000SX also has a 
unique feature you wont 
find on any other computer 
in the world. It is called 
AutoResume, 


AutoResume Think of 
it as a bookmark 
for your computer. 





AutoResume automatically 
saves whatever you’re work¬ 
ing on whenever you turn 
the computer off. And it lets 
you go directly to the pro¬ 
gram you were using last 
when you’re ready to start | 
up again. So you don’t 
have to reboot, restart 
your application and 
reload your files. 
AutoResume 


T 20Q0SXhas 
an optional modem 
that allows data 
communim tions da 
aod/uiarfjfione. 


also helps save 
on battery life 
and it allows you 
to change bat¬ 
teries without 
losing an ounce 
of information. 
As for batter¬ 
ies, theT2000SX 



The T2QQQSX 

comes complete with 
Hypertext on-line 
documentation. 


touts the latest in battery technology 
—Nickel Hydride. Nickel Hydride 
delivers 22% more watt-hours per 
pound than NiCad and it doesn’t 
suffer from memory effect. 

In keeping with the Toshiba tra¬ 
dition, the T2000SX also offers 
superior ergonomics. Like full-size, 
standard-spaced keys on a key¬ 
board which has a full set of 12 dedi¬ 
cated function and 8 cursor con¬ 
trol keys. And a VGA compatible, 
reversible black on white or white 
on black high resolution display. 


Okay, lets wrap 
this thing up. 


These are just a few of the reasons 
why we believe theTZOOOSX is 
the most useful, and therefore, most 
powerful computer in the world. 
And why PC. Week Labs said, ‘the 
T200QSX offers performance 
comparable to the LTE 386s/2Q plus 
many of the design /fixtures that 
have mode Toshiba a market leader 
in portable 


PCs.” 

We invite you to learn more 
about the T2000SX and Toshiba’s 
best-selling line of portable comput¬ 
ers by calling us at 1-800-457-7777 
for a complete information kit. 

In dosing, wed like to thank you 
for reading our ad. 

We’d also like to thank our friends 
at Apple for giving us such a wonder¬ 
ful endorsement. 

In Touch with Tomorrow 

TOSHIBA 


Circle 321 on Inquiry Card. 





































WHAT'S NEW 


NEWS 


• CAD AND GRAPHICS SOFTWARE 


Grabert Blitzes 
the AutoCAD 
Stair-Step Effect 

T he AutoPackBlitz 
combines software 
drivers for AutoCAD and 
Ed sun Laboratories’ Contin¬ 
uous Edge Graphics tech¬ 
nology to let you display 
photo-realistic graphics on 
VGA-type displays. The com¬ 
bination of dri vers and a 
single-slot board eliminates 
the stair-step effect in 
AutoCAD drawings by mix¬ 
ing more than 750,000 
colors and shades at a virtual 
resolution of 2048 by 2048 
pixels. 

AutoPack Blitz also pro¬ 
vides BirdsEye View capabil¬ 
ities; its display-list capabil¬ 
ities let you pan* zoom* and 
generate images as much as 
10 times faster than with 
AutoCAD alone, the com¬ 
pany claims. 

Price: $595, 

Contact: Grabert Systems, 
Inc.* 4330 North Civic Cen¬ 
ter Plaza* Suite 203* Scotts¬ 
dale* AZ 85251,(800) 521- 
0240 or (602) 949-9722; 
fax (602) 949-9937. 

Circle 1279 on inquiry Card. 


AEC Products 
for Generic CADD 

S oftdesk* developer of 
AutoCAD add-ins for 
civil engineering* survey¬ 
ing, and other architectural* 
engineering* and construc¬ 
tion disciplines* now offers 
similar add-ins for Generic 
CADD 5.0 for the PC. 

The Gen CADD architec¬ 
tural program performs such 
tasks as layouts, drawing of 
walls and footings, addition 
of doors and windows, and 
the creation of building 



On a normal VGA display, this CAD drawing would appear 
jagged. But AutoPack Blitz, which uses Edsun Labs * technology , 
displays the drawing at a virtual 2048- by 2048-pixel resolution. 


elevations. The GenCADD 
FF&E module provides fur¬ 
niture* fixtures, equip¬ 
ment, and other symbols. 

GenCADD CoGo per¬ 
forms coordinate-geometry 
tasks* such as setting 
points, drawing lines, per¬ 
forming closures* and la¬ 
beling metes and bounds. 

Other products will in¬ 
clude Landscape, Structural, 
HVAC (heating* ventilation, 
air conditioning). Electric, 
Plumbing, Data Collection, 
Input Reduction* Site De¬ 
sign, and DTM (digital ter¬ 
rain modeling). 

GenCADD programs in¬ 
clude the Generic CAD 5.0 
engine. If you already have 
Generic CADD 5.0 or an¬ 
other GenCADD program* 
modules without the CAD 
engine are available at a 
reduced price. 

Price: GenCADD pack¬ 
ages* less than $1000 each; 
GenCADD modules, less 
than $500 each. 

Contact: Softdesk* Inc, 
(formerly DCA Software), 7 
Liberty Hill Rd. ? Hen- 
niker* NH 03242,(603)428- 
3199; fax (603)428-7901. 

Circle 1280 on Inquiry Card. 


“Hydrate” Your 
CAD Applications 

N th Graphics’ Hydra 
View/AC visualization 
software lets you view* 
shade* and rotate images 
from within AutoCAD 386 
release 11. You can render 
the model* check it for de¬ 
sign flaws, and hot-key back 
to AutoCAD for quick 
editing. 

A stand-alone version 
called Hydra View works 
outside AutoCAD and 
works with VersaCAD* 
MicroStation 3-D, and 
AutoCAD release ! 0 and 
11 models. 

Price: $595; Hydra View* 
$495. 

Contact: Nth Graphics, 
1807-S West Braker Lane* 
Suite S* Austin* TX 78758* 
(800)624-7552 or (512) 832- 
1944; fax (512) 832-5954. 
Circle 1281 on Inquiry Card. 


Hit the Road, 

Mac 

V ector Systems’ latest 
version of the MacRoad 
i nteract i ve road -des ign 
package lets you lay out 
multiple roadbeds on a sin¬ 
gle contour map. The pro¬ 
gram can now save draw¬ 
ings in the DXF format for 
use in AutoCAD. For log¬ 
ging companies* Vector has 
added support for survey- 
data entry in standard 
forestry survey formats. 

MacRoad 3,6 supports 
digital terrain modeling* pro¬ 
filing* cross-section views, 
plan drawings, and the ability 
to calculate earthworks 
quantities. 

Price: $4000. 

Contact: Vector Systems* 
Inc.* 3700 Vanguard Dr* f 
Fort Wayne* IN 46809* 

(219) 478-8088; fax (219) 
747-5894. 

Circle 1 282 an Inquiry Card. 


New ASG 
Applications 

JL SG’s new surveying* 
terrain modeling* and 
road construction modules 
now support AutoCAD 386 
release 11. ASG CoGo 
(surveying) features multiple 
traverse and sideshot capa¬ 
bilities. ASG Topo (terrain 
modeling) incorporates 3-D 
digital terrain modeling tech¬ 
niques for cross-section 
modeling and slope analysis. 

ASG Roads features pro¬ 
grammable design templates 
for earthworks calculations 
and multilane highway de¬ 
sign. The programs require 
the ASG Core program. 
Price: CoGo or Topo* 

$1250; Roads* $2900; Core* 
$750. 

Contact: ASG* 4000 
Bridge way* Suite 309* 
Sausalito,CA 94965, (415) 
332-2123; fax (415) 332- 
2146. 

Circle 1283 on Inquiry Card. 
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Everythinglfeu Ever Winted In UNIX. 

And Less. *99.95.’ 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual done of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol¬ 
lars per copy in licensing fees. 

What’s more. Coherent embod¬ 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform¬ 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLER. FASTER.. .BETTER 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, leam it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


LESS 

IS MORE! 

Coherent For Santa Cruz 
the JBM-PC/AT Operation’s 
and compatible XENIX 286, 
286 or 386 Version 23.2 
based machines. 

No. of Manuals 

1 

8 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

100,3 sec 

Price 

$99.95 

11495.00 


•Byte Exed benchmark, 1000 iterations on 20 MHZ 386, 

I land ware requirements' 1.2 meg 5 V*" or 1.4 meg floppy, and 

turd disk. Does ool ran on MicroChannel machines. 


EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance commands plus UUCP 
CRITICS AGREE: ITS 
AN INCREDIBLE VALUE! 

“Mark WHams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
clone, you find yourself thinking 7 
can't believe it‘s not UNIX’ ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

“.. .(Coherent) may be the best thing 
that has happened to UNIX yet.” 

-William Zachmann, PC Week, 
November 5,1990 

“If you want to come as dose as you 
can to real UNIX for a low price, 
COHERENT can't be beat.” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100.. .1 don’t see how you can 
go wrong with Coherent.” 

-David Fiedler, BYTE Magazine, 
November 1990 

EXPERIENCE. SUPPORT 

AND A 60-DAY 
MONEY BACK GUARANTEE. 

Wondering how something as 
good as Coherent could come from 



NEW COHERENT RELEASE 3.1 
NOW WITH... 

-elvis: vi editor done 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 

-UUCP Bulletin Board System 
-RAM disk support 
-And much, much more! 


OVER 20,000 SATISFIED USERS! 


nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, 1L 60062 

•Plus shinpmg and handling. Coherent is a trademark of Mark 
Williams Company. UNIX is a trademark of AT&T. XENIX is a 
trademark of Microsoft. 



















NEWS 


WHAT'S NEW • SCIENCE / ENGINEERING SOFTWARE 


Travel 

to the Planets 
on Your Mac 

C D-ROM Voyage to the 
Planets, a collection of 
three CD-ROMs full of 
images from Mars, Jupiter, 
Neptune, and other planets, 
is now available for the Mac, 
Each disc has more than 
500 images. Volume 1 con¬ 
tains images of Jupiter, Sat¬ 
urn, Uranus, and its moons; 
Volume 2, Mars; and Vol¬ 
ume 3, Neptune and its 
moons. Each disc (also 
available for the PC with a 
VGA, SVGA, or EGA dis¬ 
play) provides 3-D displays, 
zoom, and histogram 
analysis. 

Price: For the PC; $120 
each volume, all three for 
$300; for the Mac: $180 
each, all three for $400. 
Contact: Astronomical Re¬ 
search Network, 206 Bell- 
wood Ave. f Maplewood, 

MN 55117, (612) 488-5178. 
Cirda 1284 on Inquiry Cord. 

Unix GUE 
for Real-Time 
Engineering 

A new graphical user en¬ 
vironment (GUE) for 
the aerospace and manufac¬ 
turing community lets you 
develop front-end displays 
of real-time or database-re¬ 
siding data in a distributed 
computing environment over 
several platforms and oper¬ 
ating systems. 

The Sammi GUE lets you 
modify the display without 
requiring complex pro¬ 
gramming and source code 
modification. Unlike tradi¬ 
tional graphical user inter¬ 
faces, the Sammi GUE is 
not embedded into the code 
of applications software 
programs, Kinesix says. 

Sammi consists of a run¬ 
time environment, a format 
editor, and an application 
programming interface 



The CD-ROM Voyage to the Planets, for Macs and PCs, displays 
an image of Dione. a satellite of Saturn. 


(API). With Sammi, you 
can create a graphical inter¬ 
face in front of application 
data in a client/server com¬ 
puting environment. It does 
this through the X Window 
System version 11 and re¬ 
mote procedure calls. 

The system lets you ac¬ 
cess and modify a series of 
color-coded meters and 
gauges, bars and graphs, 
push buttons, and other 
widget objects. The system 
also supports data plotting 
and alarm handling. Through 
windowed displays, you can 
view data in a format tailored 
for the operator or industry. 

Building an interface 
with the included format edi¬ 


tor first involves defining 
the background, using either 
your drawing created with 
Sammi's tools or a scanned 
X bit-map, GIFF, or CGM 
file. Without programming, 
you can define dynamic 
fields using the library of ob¬ 
jects that are tied to data. 

If you need complex rela- 
tionships with the data 
source, the included API 
utilities let a C programmer 
create a customized inter¬ 
face between the data-source 
application and Sammi. 
Sammi acts as a stand-alone 
task. 

Sammi will run on a va¬ 
riety of IBM, Sun, DEC, and 
Hewlett-Packard/Apollo 


platforms. 

Price: $12,500 to $25,000, 
depending on configuration. 
Contact; Kinesix, 10333 
Richmond Ave., Suite 1100, 
Houston, TX 77042, (713) 
953-8300; fax (713) 784- 
4159. 

Circle 1285 on Inquiry Cord. 


Labtech 

Expands to Unix 
and Windows 

L abtech Notebook, for 
data acquisition, analy¬ 
sis, and control, and Lab¬ 
tech Control, for industrial- 
process monitoring and 
control, are now available 
for Windows 3.0. The new 
versions support virtual 
memory and flexible multi¬ 
tasking, Laboratory Technol¬ 
ogies says. 

The company has also re¬ 
leased Chrom/RT, a program 
for gas, high-pressure liq¬ 
uid, and ion chromatography. 
Chrom/RT supports the X 
Window System, Windows 
3.0, and Presentation Man¬ 
ager under OS/2. 

Another new program, 
Notebook/XE for DOS, X 
Window, Windows 3.0, or 
OS/2, supports multiple real¬ 
time screen displays, re¬ 
mote instrumentation sup¬ 
port, and real-time data 
transfer to foreground 
programs. 

Price: Notebook for Win¬ 
dows, $1495 before July 31; 
Control for Windows, un¬ 
determined at press time; 
Chrom/RT: DOS/Wmdows 
or OS/2 version, $2495 be¬ 
fore July 3L $2995 after; 
Unix version, $7000; Note¬ 
book/XE: $2495 and up. 
Contact: Laboratory Tech¬ 
nologies Corp., 400 Research 
Dr., Wilmington, MA 
01887,(508) 657-5400; fax 
{508)658-9972. 

Circle 1266 on Inquiry Cord. 


The Sammi 
graphical user 
environment lets 
you create 
applications 
such as this 
pipeline-control 
system without 
programming. 


SPREAD THE WORD 

Your new product is important to us. Please address information 
to New Products Editors , BYTE , One Phoenix Mill Lane, Peter¬ 
borough , NH 03458. Better yet, use your modem and mail new 
product information to the microbytes, hw or microbytes, sw 
conferences on BIX. Please send the product description, price, 
ship date , and an address and telephone number where readers 
can get more information. 
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Making Tracks Across Europe 
8815-7 


SHORT TAKES 

A Powerful Workstation for Windows 
3.0 Graphics Applications 
A Full-Fledged Windows 3.0 Backup Utility 
8SIS-I7 


Paperless Transactions in the U-K 
8SIS-S9 



With XI 1/AT you can cut and 
paste text, windows and partial 
images between X windows and 
Windows 3; make full use of your 
PC's extended memory; be 
compatible with OSF/MOTIF. 


o you run Windows 3 
on your PC? 


TCP/IP 


Do you want to run 
DOS, Novell, UNIX, VMS 
and mainframe sessions, 
side by side? 


NFS 


Now you can run 

the X Window System too, 

using TCP/IP and NFS 

protocols. 


the 

open 

network 

standards 

now 

running 

under 

Windows 3 


XII/AT supports many TCP/IP 
transports, including PC-NFS, 
PC/TCP (both available from 
Unipalm) and Beame & 
Whiteside. 


To order XII/AT 
PC-NFS and PC/TCP 
Tel 0954 211797 
Fax 0954 211244 
Inti. Tel +44 954 211797 
Inti. Fax +44 954 211244 


See Unipalm at 
NETWORKS '91 
NEC 4-6 June 
Stand 298 

& 

EUROPEAN UNIX SHOW 
Olympia 18-20 June 
Stand 111D 


Unipci 


aft 

>olm 


Unipalm offers you 


a unique product which 


integrates X windows under 
Microsoft Windows 3, displaying 
the X application windows within 
Windows 3. 


Unipalm Limited 145-147 St Neots Road Hardwick Cambridge CB3 7QJ England 
Tel 0954 211797 Fax 0954 211244 Inti Tel +44 954 211797 Inti Fax +44 954 211244 


Unipalm Training Services offer 
a range of courses, including a 
PC-based X Workshop, which 
gives plenty of hands-on XII/AT 
experience. Unipalm can supply 
a complete package of TCP/IP, 
NFS and XII/AT with an Ethernet 
or Token Ring card, to transform 
your PC into a colour X terminal. 


XI s/AT is a rrikLicm.irkof IfflieniniX' Madiiruis, ine. Microsoft is a. tradenwk ml Microsoft Coi-porn linn. PC-NFS and hf.ES.Arii ifegjstdfred Ctrclo 472 On Inquiry Card 

traifcm ei.i k* i n Slut. VI icrusystems, I tic. PC " JO' L i rag is lered t Mcfenwk o I IT F Software, I nc. A i I other Indent a rks rerogn is«t I M y 

PC -NFS ii irvniulacfumJ irt the UK unUtjr [rum Sun by Untpriim PC’/TCP is manufactured in the UK under jjcwiiu from FTP by Uni palm Buards pktpn. 1 by Ralph Mercer 








NEWS 


INTERNATIONAL MICROBYTES 


Chile to Export Text-Retrieval Package 
for Windows 


NANO BYTES 


A rs Innovandt, a Chilean software company based in Santiago, has decided 
to start exporting the technological fruits of its labor. The company’s first 
product is a powerful text-retrieval package for Windows 3.0 called Text 
Master. 

The product works by searching large areas of files for matching strings and 
reporting the results to the user. The difference between Text Master and other 
products, said company cofounder Pabio Palma, is the flexibility of the design. 
It can use three levels of indexing, depending on how quickly the user needs a 
response. The most powerful index is a PAT index developed by the University 
of Waterloo for indexing the New Oxford Dictionary. Although the response to 
complex queries across huge data files appears almost instantly, the index can 
be as large as 80 percent of the original data size. The second level of index, 
called a signature file, is only 20 percent of the data size, but some of the more 
complex queries are not possible. Finally, for those ad hoc, unstructured 
queries, Text Master can search any collection of files without an index, but this 
is a slow alternative. 

The biggest problem of any text-retrieval system is knowing what you’re 
searching for. You might be searching for the word journal and then find that 
the reference you actually wanted included the word magazine . Searching on all 
the possible synonyms is tedious. Other packages allow synonym tables to be 
added after indexing, but Text Master actually builds the synonyms into the 
index. So a search for journal will bring up all references to magazines, periodi¬ 
cals, and publications instantly, Palma said. 

Another problem with searching text is knowing exactly how and in what 
format the data was stored. You end up using wild cards to guarantee getting the 
particular occurrence you are after. For example, the name "Jim Smith" might 
be stored in such a format in which there are two spaces between the first and 
last name. If you searched for "Jim Smith," you wouldn’t find it. Text Master 
would have found it the first time, as it doesn’t index spaces or punctuation 
between words, Palma explained. Text Master is now in beta form, with no 
release data or set price as yet. 

Are there other hidden software treasures in Chile? Palma said he thinks so 
and believes that U.S. and European users will be seeing more of them as the 
Chilean government increases its support for the country’s fledgling computer 
industry. 

—Andy Redfem 


Atari Shows Portables, 

tari has been under a shadow for 
the last year. Ever since its failed 
venture into the retail market, it has 
found difficulty in bringing innovative 
products to the marketplace. The results 
of its financial stability and its reinvest¬ 
ment in R&D were on show at the CeBIT 
computer fair in Hannover, Germany. 
The announcements included an ST- 
Notebook, a keyboardless ST-Pad, and a 


Unix System 

shipping version of the TT/030 work¬ 
station. 

The ST-Notebook is an 8-MHz 68000- 
based notebook ST that the company says 
weighs just over 1 kg. It includes 1 MB of 
memory, a 20-MB hard disk drive, MIDI 
ports, and a 640- by 400-pixel screen. 
For a pointing device, there’s a joy pad 
that consists of two buttons and a flat 
disk. You send the mouse pointer 


Amstrad surprised observers not 
so much with the computers it in¬ 
troduced at CeBIT but with the 
computers it didn’t introduce. Am- 
strad had new 386SX systems, 
including one with an active-ma¬ 
trix color display, but no high¬ 
speed 386 or 486 machines. Com¬ 
pany founder Alan Sugar 
defended his decision not to launch 
a 486 machine by explaining that 
Amstrad "is happy to sit back and 
follow Compaq." He said that he 
believes more money can be made 
by providing low-cost, high-vol¬ 
ume, “safe" machines. (But then 
why has Amstrad become one of 
the few manufacturers to launch an 
active-matrix color portable?) 

Sugar also announced that Am¬ 
strad is moving out of the periph¬ 
erals market. A German subsidiary 
is being allowed to market a re- 
badged laser printer , he said, on 
the understanding that “if they 
don’t sell them, they eat them." □ 

3B2, an integrated desktop pub¬ 
lishing package, is now out in a 
Macintosh version. The product 
(£695) is positioned against pro¬ 
grams such as FrameMaker and 
Interleaf Publisher; Features in¬ 
clude precise typographic con¬ 
trols, vertical justification, scaling 
of graphics, and style tagging. 

Am Varityper is handling distri¬ 
bution in Europe. □ 

Agfa has a new thermal color 
printer with interfaces for IBM 
PC compatibles and Macs. The 
company claims an output speed of 
1 minute per page, using a three- 
color ink roll. Prices weren’t set at 
press time. □ 

The United Nations University, 
based in Tokyo, plans to establish 
a research and training institute 
in Macau to help develop a soft¬ 
ware industry there. Portugal and 
China are assisting financially. □ 
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scurrying across the screen by adminis¬ 
tering pressure on the disk’s relevant 
edge. There’s room for limited internal 
expansion* and Atari is expected to an¬ 
nounce a fax modem later this year. 

This computer is a “technological 
statement” rather than a shipping prod¬ 
uct. An Atari spokesperson suggested it 
would appear on the market in January 
1992. Production of the current portable 
ST, the Stacey, will stop at the end of this 
year. Sources claim that Atari still sells 
several hundred machines a week, but 
the appallingly low battery life has em¬ 
barrassed Atari into not actively market¬ 
ing the machine. 

The ST-Pad is an ST-Notebook with¬ 
out a hard disk drive or a keyboard. Data 
is input into the A4-size pad through a 
pen and a touch-sensitive screen. Storage 
is provided through two solid-state cards 
that plug into the side of the pad. With a 
maximum capacity of 4 MB each, you 
can expand the total system and storage 


| n a slightly surprising move, Word- 
I Perfect has announced support for 
many of the Eastern European lan¬ 
guages. The company’s word processing 
software already supports 14 different 
languages—every thing from French to 
Icelandic—and now it intends to provide 
support for Czech, Polish, Croatian, 
Hungarian, Russian, and Turkish. These 
will be full translations of the software, 
documentation, and the spelling checker 
and hyphenation modules. 

WordPerfect has a flexible attitude to¬ 
ward foreign language versions and is 
willing to work with local distributors 

Rehm Revs Up 486 

R ehm Computer says that it will ship 
the first 75-MHz 486 machine as 
soon as Intel sends it a 50-MHz i486 pro¬ 
cessor. Rehm is running the processor at 
30 percent to 50 percent above the rated 
Intel speed by clamping a supercooling 
device called the Velox Icecap to the top 
of the processor. By using forced cool¬ 
ing, the processor can be encouraged to 
run at higher speeds without breaking 
the heat barrier that can cause the chip to 
be damaged. A 50-MHz machine (using 
a 33-MHz i486) that Rehm demonstrated 
clocked a Norton SI (5.0) of 96 MHz and 
a Landmark speed of 225 MHz. 


memory to 12 MB. The battery life is ex¬ 
pected to be just under 10 hours. The pad 
weighs a mere 1.5 kg. A full range of 
ports lets the ST-Pad communicate with 
other machines and musical instru¬ 
ments. A keyboard socket lets you use a 
Mega ST-compatible keyboard when 
large amounts of data entry are required. 

No pricing was available for either of 
the portable machines. 

Atari’s other news involved a shipping 
product: the TT/030 with Unix System 
V. At £1995, the 68030-based machine 
with a large color monitor is aggressively 
priced to compete at the bottom end of 
the Unix technical workstation market. 
You can upgrade the measly standard 
memory of I MB to 8 MB for £400. 

The Portfolio seems most likely to 
bring a profitable return. With Wall 
Street analysts currently tipping Atari as 
a good medium-term stock, 1991 looks 
much rosier than 1990 did. 

—Andy Redf ern 


who have requests for new versions. The 
company has already developed a Cata¬ 
lan spelling checker for the Catalan peo¬ 
ple of Northern Spain and is now consid¬ 
ering producing an Estonian version of 
the software. WordPerfect claims that 
there is no political motive in supporting 
the Baltic Republic’s language, explain¬ 
ing that it will support local distributors 
in producing whatever languages they 
need. Needless to say for small markets 
like Iceland, Catalan, and Estonia, the 
local distributor usually has to meet the 
translation costs. 

—Andy Redf ern 


Rehm will market its approach in 
three separate ways. For 1200 deutsehe 
marks (US$700), you can buy just the 
Icecap and dip it to any processor you 
like (e.g,, run a 25-MHz i486 at 33 
MHz). For the less adventurous, you can 
purchase the Icejet motherboard with the 
Icecap and an i486 included or as a whole 
system unit, called the Icebox. Prices on 
these latter options are negotiable. 

Rehm also has plans to provide the 
same cooling product for other processor 
types, including the 68030 and SPARC 
chips, m 

—Andy Redfem 


NANOBYTES 


NEC reports that its total per¬ 
sonal computer shipments for 
1990 numbered 1.3 million, an 
increase of 20 percent over last 
year. Of 1 million PC-9801 
models shipped, 42 percent were 
32-bit machines, but 16-bit sys¬ 
tems still sell best, accounting for 
57 percent of NEC shipments 
And despite all the attention lap¬ 
tops get, desktop systems made 
up 60 percent of NEC’s personal 
computer sales. □ 

ICL plans to launch a desktop 
conferencing system this fall. The 
package runs under Windows 3,0 
and is designed for British Tele¬ 
comm’s ISDN. A user will be 
able to “write” on the screen with 
a stylus, ICL says. The main tar¬ 
get audience will be people who 
are based in remote offices but 
are working together on the same 
project, n 

Epson has decided to base its fu¬ 
ture PostScript printers around the 
Weitek 32-bit RISC processor. 

The company’s new EPL-7500 
comes with 2 MB of RAM and a 
rated printer speed of 6 pages per 
minute. Epson claims that the 
printer runs three times faster than 
a standard 68000-based, 6-ppm 
laser printer such as the NEC 
Silentwriter. In an informal test, 
the printer raced through mainly 
text pages at close to its rated 
speed. The printer provides Cen¬ 
tronics, RS-232, and AppleTalk 
connectors as standard. It will em¬ 
ulate both PostScript and Hew¬ 
lett-Packard LaserJet II page-de¬ 
scription languages. The printer 
costs 6798 deutsehe marks, or 
around £2500, □ 

The Open Software Founda¬ 
tion’s Open Computing Environ¬ 
ment is part of Groupe Bull’s 
new distributed computing strat¬ 
egy. Bull says that its model de¬ 
fines protocols and interfaces 
needed to share information and 
computing resources. The com¬ 
pany’s efforts have been en¬ 
dorsed by Microsoft, The Santa 
Cruz Operation, Informix, In¬ 
gres, and Oracle. ■ 


WordPerfect Supports Eastern Europe 
and Beyond 
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LAN TRAPS 

FOR THE UNWARY 


If you’re looking for a LAN, look out! You could end up with 
an inflexible, off-the-peg system that suits the vendor's Sides 
targets better than it suits your company By the time you realize 
the trap you're in, you re k yoked into a sizeable investment. 

Talk to Dowry, Europe’s largest, most powerful independent 
networking supplier. You'll get a European-designed IAN 
built lor European business. Purpose made for your 

a mipany s needs. 11 will lie a n ada ptahle corporate . 

LAN which conforms to OS I COS IP while 
supporting TCP IP t NETWARE and IAN 
MANAGER, A LAN which provides 
management control and security and 


outlives changes, mergers and expansion. 
It gets even letter your Dowty LAN will provide a single 
platform for PC work groups, terminal-to host connectivity 
and client server computing. So, no need to scrap your 
existing computers. Dowry will network them whatever the 
brand or type - make them talk to each other across the 
road t across the nation or across Europe. 
When we install your LAN, well get it up and 
running for you, well support and serv ice it 
and train your personnel to get the best out 
of iL No traps. IPs the LAN of the free. 

Get on to us. 


Dowty 

Communications 

TALKING EUROPEAN 


Dowty Communications, Caxton Viav; Watford Business Park, Vfatford, Herts WD! 8XH. Tel: 0923 58000. International tel; +44 923 58000. Telex: 923325 CASE G. Fax: 0923 50829. 
Dowty International Offices: Australia. Tel: +6l 2 451 6655. France. Tel: +33 1 46 87 32 33- Hong Kong Tet +852 8100515- japan. Tel: +81 3 3431806. 

Middle East Tel: +971 4511632. New Zealand. Tel: -64 9 394212. Singapore. Tel: +65 2926981. Spain. Tet +34 1 326 5220. Sweden. Tel -46 8 830 370. 

USA, M+1609 424 4451. 
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Making Tracks 
Across Europe 

DICK FOUNTAIN 



Autoroute Plus 4.0 is the latest incarnation of 
NextBase’s route-planning program that I 
looked at in the October 1989 BYTE (see 
“New and Improved Autoroute," page 80IS- 
_ 18). The new version has grown into a large 

system with a completely revised user inter- 
- face based on pull-down menus and maps 
that extend to include all of Europe. A num¬ 
ber of new modules transform Autoroute 
Plus 4.0 into a complete system that lets transport fleet operators, marketing 
agencies, health authorities, communications groups, and the like manage geo¬ 
graphical information. 


Autoroute Plus 4.0 
can help you plan 
the quickest and 
cheapest Intra- 
European journey 


Getting Started 

The program itself, with one map, fills five 514-inch floppy disks (or two 314- 
inch ones), and each extra module adds two or more floppy disks. Happily, Next- 
Base has devised an incremental installation scheme so you don't have to start the 
installation from scratch to add new modules, as is too often the case with today’s 
auto-install programs. Each module comes with its own installation program that 


ends by asking you if you have any more 
modules you wish to install. By the time 
I had installed the U.K., Europe, and 
demonstration maps and several gazet¬ 
teer modules. Autoroute had consumed 
over 5 megabytes of disk space. 

NextBase uses a sophisticated but rela¬ 
tively benign system of copy protection 
for Autoroute. You can make both key- 
disk and full installations onto your hard 
disk. In a key-disk installation, you have 
to put disk 1 of the main program set in a 
floppy disk drive every time you want to 
run Autoroute; you can, however, make 
as many key-disk installations as you 
want. A full installation lets you run the 
program without a key disk, but you can 
only do this twice; to create a third full 
installation, you must deinstall one of the 
first two copies using a supplied utility. 

This system restricts indiscriminate 
copying while still leaving you with a 
workable system in the event of master- 
disk corruption or loss. I'm normally 
against copy protection if it can jeopar¬ 
dize the owner’s ability to use the soft¬ 
ware, but given that Autoroute is being 
sold to fleet operators with many offices, 
I can understand NextBase's concern, 
and l find the company's solution tol¬ 
erable. 

Even though Autoroute can make do 
with a CGA monitor (in high-resolution 
monochrome), you'll need at least a VGA 
for intensive use, and the program bene¬ 
fits substantially from Super VGA reso¬ 
lution. A neat interactive configuration 
feature identifies your graphics adapter 
if you're not sure what kind you have, 
and it lets you try out dozens of other pos¬ 
sibilities on a test card without crashing 
your machine. I was pleasantly surprised 
to discover by this means that the 386SX 
Minstrel I used for this review would 
support the Video Electronics Standards 
Association Super VGA resolution of 800 
by 600 pixels, which greatly improved 
the readability of place names in small 
print. 

Autoroute requires a minimum of just 
512K bytes of RAM, thanks to its use of 
overlays for all its major sections. I could 
make it run with several TSR programs 
loaded, including SideKick Plus, and it 
also ran under Desqview and Microsoft 
Windows 3.0 without trouble (the latter 
program in full-screen, non-background 
mode only). Surprisingly, Autoroute is 
not a total CPU hog. It employs fast inte¬ 
ger arithmetic for most map operations. 
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storing roads as nodes rather than as vec¬ 
tors and drawing them as integer Bezier 
curves at display time. If you have 1 to 
1.5 MB of free EMS memory, it will 
automatically cache these drawn maps to 
speed future operations. 

Autoroute* s performance is more like¬ 
ly to be disk-bound than CPU-bound on 
the average PC, as it needs to go to the 
disk to fetch its overlays, as well as place 
names and features, as you increase the 
level of display detail. For serious use, 
you’ll need the fastest hard disk drive you 
can afford, but a 10- or 12-MHz 286 
CPU is adequate as long as you have 
some EMS memory. 

Autoroute can print to text-only print¬ 
ers, 9- and 24-pin dot-matrix graphics 
printers, PostScript printers, and HP La¬ 
serJet printers, among others. You can 
also export .PCX files to desktop pub¬ 
lishing packages such as Ventura Pub¬ 
lisher and Aldus PageMaker, and draw¬ 
ing programs such as PC Paintbrush. 
Autoroute does not support plotters be¬ 
cause the Ordnance Survey, on whose 
maps Autoroute is based, has not issued a 
plotter license for its maps. 

Autoroute’s Control Center 
The Map Screen is the control center of 
Autoroute, and you see it by default at 
start-up time (although you can alter this 


THE PACTS 


Autoroute Plus 4.0 

European version with map. 
Gazetteer Editor, and optimizer, 
£945; Gazetteer Editor, £145; 
Optimization module, £145; 
Isochrone Planner, £295; 
Adminstrative Boundaries, £49; 
Post Code Sector Gazetteer, 

£195; U.K. map, £345; France 
map, £100; Europe map, £700; 
Territory Planner, £700. 

Requirements: 

IBM PC with 512K bytes of 
RAM, DOS 2.2, a hard disk drive 
with at least 2 MB of free space, 
and a graphics adapter. 

NextBase Ltd. 

Unit 18, 

Central Trading Estate 
Staines, Middlesex 
TW18 4XE, U.K, 

44-784-460077 
fax: 44-784-460582 
Circle 1060 on Inquiry Card. 


default if you prefer). It consists of a 
high-resolution display of your currently 
selected map, with a menu bar across the 
top line. You can issue commands with 
a mouse from Windows-style pull-down 
menus and, in many cases, by keyboard 
shortcuts. 

The most important commands (all of 
which are assigned to function and cur¬ 
sor keys) let you zoom in or out of the 
map, scroll in all four directions, in¬ 
crease or decrease the amount of detail 
displayed, and go to places by simply 
naming them. You can select an area to 
be zoomed by dragging a “rubber-band” 
box with the mouse or by clicking on the 
focus of interest. Otherwise, you press 
the F6 and F5 keys to zoom in and out of 
the current view, and you use the + and 
- keys to alter the detail level. 

Two tools that I found particularly 
useful were the distance line and the co¬ 
ordinate display. You toggle the distance 
line on and off by pressing the D key; you 
then stretch the distance line like a tape 
measure with the mouse pointer to mea¬ 
sure “as-the-crow-flies” distances. The 
coordinate display ts a box that continu¬ 
ously shows the map coordinates of the 
mouse pointer, allowing you to find the 
map reference of any place by pointing. 

The Go To.,. function, which you ac¬ 
tivate by pressing the F7 key, employs an 
effective "fuzzy*" and partial search al¬ 
gorithm that presents a menu window 
holding all the names that most nearly 
match the one you type. You select the 
correct name and go straight there. Au¬ 
toroute would be virtually useless with¬ 
out this excellent feature: How do you 
normally spell Bunnahabhainn? (It*s in 
Strathclyde, U.K., by the way.) You can 
use Go To. ., instead of any function in 
Autoroute that responds to mouse input 
(e.g., measuring with the distance line). 
In addition to names. Go To... under¬ 
stands national map references (e.g., TQ 
2345 6754), postal codes, and road junc¬ 
tions (e.g., M25/A40), 

Autoroute T s U.K. map is derived from 
the standard Ordnance Survey maps and 
contains all major cities and towns by 
name, and all major roads color-coded 
by size. You can purchase annual map 
updates. All the colors are customizable 
from a menu, and Autoroute now (thank¬ 
fully) defaults to a white, rather than a 
black, background. By clicking with the 
mouse near a point, you can toggle place 
names on the map on and off. 

Names in urban areas can often over¬ 
lap to the point of illegibility, but you can 
cure this by reducing the detail level. Au¬ 
toroute now contains considerable inner- 


city detail; for example, I was able to 
identify the main road at the end of my 
street in Camden, though not the street 
itself. 

Details not present in the main map 
are contained in gazetteers and overlays, 
which you can selectively overlay onto 
the map by choosing from menus. A gaz¬ 
etteer is a database whose entries can 
hold a variety of information about the 
places it names. You can use the optional 
Gazetteer Editor module to define and 
maintain these databases and import or 
export the information to other software. 
Two gazetteers come with the system; 
they contain village names and natural 
features such as rivers and mountains. 

Overlays, on the other hand, are pure¬ 
ly graphical objects that can be com¬ 
posed of lines, arcs, polygons, and shad- 
ed areas. An overlay provided with the 
standard system is the Blue Sea, with 
which you can surround coastlines. You 
can also use overlays to show bound¬ 
aries, regions, and areas. Add-on gazet¬ 
teers and overlays include U.K. postal 
codes, administrative boundaries, AA- 
approvcd restaurants, and hydrography. 
An optional overlay compiler lets you 
make your own overlays from files of 
ASCII descriptions. 

Entering Places, People, and Things 

To fully exploit the power of Autoroute, 
you need to enter your own information 
by creating a gazetteer. You can interac¬ 
tively enter a new “place” by simply 
pointing to a spot on the map and press¬ 
ing the Insert key, A dialog box asks you 
which gazetteer the new place belongs to, 
and you type in the new place name. 
From the Edit menu, you can view the 
database record that is associated with 
this name and enter details like street ad¬ 
dress, phone number, or whatever. I put 
place in quotes above because gazetteer 
entries can be such things as people, 
firms, depots, buildings, trees, or Neo¬ 
lithic sites. You can edit the record for 
any gazetteer place by double-clicking on 
it on the map. 

To create a new gazetteer from scratch 
and define its record structure, you need 
the optional Gazetteer Editor, which is 
integrated into Autoroute via the Screen 
menu. The Gazetteer Editor, a simple 
database manager, operates on dBASE 
III Plus-compatible files. A Gazetteer 
record must contain an x<y map-refer¬ 
ence field and a name, but it may also 
contain numeric, character, date, memo, 
or logical fields, as well as symbols and 
pictures. You can alter the database 
structure by adding or removing fields, 
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Trax from East Coast Software, is simple, yet 
sophisticated. With it, anyone can transfer 
files between PCs anywhere in the world, 
over a telephone line, in minutes. Trax is the 
only package that offers this much power and 
is this easy to use. 


Nothing is easier 

Forget about data bits, parity, and 
protocols, Trax handles everything 
automatically. Trax was designed 
with people in mind. People like you, 
who can't afford to spend valuabte 
time reading software manuals. With 
Trax, you are up and running in 
minutes. 

Intelligently designed menus guide 
you through every process. Simply 
select the PC you want to transfer to 
or from and select the files for transfer 
Trax does the rest It's that easy. 

Collect regional data 
overnight 


Trax Remote 
File Transfer 



Yet, beneath Trax's simple interface 
lies a wealth of functions. 

You can set Trax to transfer files 
automatically - unattended in the 
middle of the night if you want. You 
can even send the same files to a group of PCs. 

Trax has the most advanced error correction available. Even 
over the noisiest cellular lines, your files get there without fail. 
And to keep your costs down, Trax uses its own data 
compression techniques - which can save up to 80 per cent off 
your bill. 

Secure file transfer to HQ 

Trax has advanced security features, including encryption and 
automatic callback It also enables you to set extra security levels 
for different user groups or for specific files or directories. So now 

EAST COAST 

~ East Coast Software Ltd f 

11 I [S Rode Road, Booterstown. Co. Dublin, Ireland. 

SOF TAVAHhld: +353 1 283 1166. Fax: +353 1 283 1232 Trax: +353 I 283 1505 


In the time it takes to 
read this ad you could 
have Traxed your files 
around the world 


even your most sensitive CAD, financial, database, or word 
processing files are completely safe. Something that post, fax or 
ordinary comms packages could never guarantee. 

Remote control and terminal emulation 

Trax also offers you full remote control and terminal emulation. 
So you can log into your company's mainframe or bulletin boards, 
or take control of a remote PC as if you were there. You can 
check the latest sales figures on 
your PC at the office, without even 
leaving home. 

Guaranteed remote 

FILE TRANSFER 

Trax offers guaranteed remote file 
transfer for everyone. No more re¬ 
typing of confidential faxed contracts 
or reports. No more posting floppy 
disks with programs or data files. 
No more expensive couriers. And 
no more waiting. 

Convince yourself 

FOR FREE 


Phone East Coast Software or one of 
its European distributors or fill in the 
coupon or send your business card 
and we will send you full information. 
See how Trax has helped companies 
solve their communications problems and why we have won so 
many awards. 

MCHCOKRTH! Best Buy 

PCiUSER “Excellent” 

BVTE “I recommend Trax very highly" 
"Trax gets my ultimate thumbs up." 


Trax works with all ISM PCs and PS/I compatible machines. Trax is compatible with 
all Hayes compatible modems, 8/6^91 

Name...... 

Company ..... .... 

Address ....J. ..«*♦.. 

....___ Postcode... 


Telephone no . 


I Sweden Interface Trading Teh + 46 & 272505 ■ Germany Seeking Consulting TeI: 4 49 2824 5470 
I UK: Ingram Micro Tel: +44 SI 743 5000 ■ Italy ATD TeF +39 2 990 25957 
I Spaifl Nettl! TeJ: +34 t $7i 9071 ■ Netherlands: Logeoft Europe BV Tel: +31 20 4146161 
I Denmark: Meyer Data Tel: +45 33 153331 ■ Switzerland: Mctethino Td: +41 I 4&2 0515 
I Finland: PC Pro Tech Tel: +35 021 516704 
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and Autoroute will copy all the current 
data that fits into the new structure. 

The Gazetteer Editor incorporates an 
Icon Editor that lets you create up to eight 
symbols for each gazetteer. You can as- 
sign one of these symbols to each place 
by putting its number into the place's 
Symbol field. Symbols are drawn on a 
16- by 16-pixel matrix in four colors, and 
1 found them invaluable for distinguish¬ 
ing types of places on the map. 


You can also associate a full-screen 
color picture with any gazetteer place by 
specifying the path name of a .PCX file 
in its Picture field. Pointing to a place on 
the map and pressing Shift-F? displays 
this picture* You can control the visibility 
of places on the map by adding a field 
called Importance. Placing a priority 
value of between 1 and 8 in this field de¬ 
termines how visible a place will be when 
it first appears on the map. 


Tagging allows gazetteer places to in¬ 
teract with the map and with external 
programs. Every gazetteer record has a 
Tag field, and the Map Screen lets you 
set these tags in several ways: You can 
draw a box or circle, or you can point to a 
polygon drawn by some other utility, like 
the Isochrone Planner, and then manipu¬ 
late the tags of all the places that fall 
within it* Then you can opt to hide un¬ 
tagged places or perform summing oper¬ 
ations on the numeric fields of the tagged 
records. This feature permits very so¬ 
phisticated analyses, such as totaling the 
populations that live within a postal-code 
area or within a 1 -hour drive from a cen¬ 
tral location. 

You can also tag records from within 
the Gazetteer Editor, using logical and 
arithmetic conditions such as all houses 
that cost less than £100,000 or all sites that 
are open on weekends. Autoroute supports 
58 mathematical, logical, and data-con- 
version functions, including special ones 
for working on map coordinates. Because 
a tag is a simple string, it's easy to set tags 
to enable external software filters to com¬ 
municate with Autoroute. 

To enter large volumes of data directly 
by map reference, you use the Gazetteer 
Editor rather than interactive entry via 
the Map Screen, which requires you to 
locate each place* The Gazetteer Editor 
can also import files from other geo¬ 
graphical databases in batch mode. One 
of the add-on gazetteers, the U*K* Post 
Codes module, lets you convert the post¬ 
al code of a place into map coordinates. 
This process, called geocoding, can't lo¬ 
cate single buildings: instead, it finds the 
center of a postal-code region, which is 
often close enough for planning a trans¬ 
port network. 

Once you have created your own gaz¬ 
etteer, one of Autoroute's most power¬ 
ful features—the Nearest function—be¬ 
comes available. Pressing Alt-F7 brings 
up a menu window containing the names 
(in order of distance) of the places in your 
selected gazetteers that are nearest to 
your current position* As you move the 
cursor bar through this list, a line vector 
points directly to each place, and press¬ 
ing Return takes you straight there. As 
with Go To..., you can use the Nearest 
function instead of pointing whenever a 
mouse movement is called for. 

Which Way Should I Go? 

One of the strongest selling points of Au¬ 
toroute is the journey calculator* You can 
select starting and ending points, and 
Autoroute will calculate several routes 
for you: the quickest, the shortest, the 


DISCOVER 

UNIX 


APPLICATION 

DEVELOPMENT 



ESIX System V, Rel 4.0 

Includes operating system, STREAMS, TCP/IP, 
remote file sharing, NFS. X11*4 Windows, full 
documentation, on-line manual pages. 


1-2 user version. .$695 

unlimited user version. .$1,095 


ESIX System V, Rel 4.0 

DEVELOPMENT SYSTEM Version 

Indudes all features found above, plus 
development environment. 


1-2 user version ....,,$1,295 

unlimited user version_ .$1,695 


INTERACTIVE UNIX V/386 

Workstation Developer 

Includes X11 dev. sys., Looking Glass, C-Soft 


wtrT., » i r i/v* i vi , 111 u r aiiu iiiuic. 

2 user version. $1695 

3+ user version .$2495 


INTERACTIVE Motif Development 
System 

CilQ 

INTERACTIVE.* 

Technical Support Programs 

Calf us to find which Technical Support option 


best suits your needs. 

UN!X_ COMPILERS —— 

LPI FORTRAN.$799 

LPI COBOL...$1199 

OREGON C++.$995 

OREGON PASCAL.$995 


Terms: MasterCard, Visa, Wire Transfer, American Express 

CALL FOR CATALOG 


X WINDOWS 
SERVER 

AGE XoftWare Advanced Graphics Eng. 

Xoftware for TIGA/DOS.$495 

PC-Xview/16 GSS 

...$449 

PC-Xsight LOCUS 

...$425 

NETWORKING 

ftp Software 


pcrrcp for dos..$429 

PCmCP Plus - includes NFS....... ... $529 

PC NFS Sun Microsystems . .$519 

UNIXPROGRAMS 

Lotus 1-2-3 for UNIX 

10 user version. .$1295 

UNIPLEX Plus 

4 users... $1345 

Informix Products.call 

WORDPERFECT 

Available in Dutch, German, UK English 

5 user version.. . $995 


PROGRAMMERS 

ODYSSEY 

120 Hudson Si.* NorLh bo rough. MA 01532 USA 


- international (508) 393-5560 * Fax (508) 393-1456 Dealer Inquiries Welcome 
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V.32 Smorgasbord 


UDS, acknowledged by leading trade 
magazines and independent research 
organizations as the world's premier sup¬ 
plier of V.32 modems, offers more varia- 
dons on the V.32 theme than any other 
manufacturer. 

Beyond basic V.32 conformity lies a myriad 
of features and options. Among the user 
options available are: 

PACKAGING-Board-level IBM plug¬ 
ins, standalone packages or central site 
rack-mo untable cards. 


UDS offers more choices, 
more features than any other 
modem builder 


THROUGHPUT— Selected models offer 
MNP® levels 4 and 5 for error control and 
data compression; others, in compliance 
with CCITTV.42 bis, offer MNP or LAP-M 
compression throughput rates up to 
38,400 bps, 

CONNECTIVITY -Sync-Up™ board- 
level versions of V,32s are available for 
various combinations of BSC, SNA and 
OS/2 host-to-remote communication for 
EDI, X.25, BSC, SNA and LU6,2 
applications. 







® 2 


MOTOROLA 


PC APPLICATIONS- v.32s are 
available in the FasTalk® configura¬ 
tion, designed especially for PC use. 

INTERNATIONAL ACCEPT¬ 
ABILITY — Several versions of the 
UDS V.32 have already been quali¬ 
fied to non-US, operating standards, 
assuring their acceptability in multi¬ 
national networks. 

For a look at the whole menu, 
contact UDS at 800/451-2369 {in 
Alabama, 205/430-8000); FAX 
205/430-8926. 


MNP ii 
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cheapest, and some lesser alternatives. 
You can also ask for routes that go via a 
number of intermediate stops. Obvious¬ 
ly, you have to tell Autoroute some de¬ 
tails, such as the average speed and run¬ 
ning costs of your vehicle. Autoroute 
supports a number of default types. The 
program can also take road conditions 
into account , and you can enter roadwork 
and other obstacles that you want to avoid 
into the main map via the Map Mainte¬ 
nance function. 

Autoroute displays the calculated jour¬ 
neys on the map by flashing all the roads 
that they traverse, while a separate text¬ 
mode Table Screen shows the journey as 
an itinerary list of road and place names 
with full details such as “turn left onto 
A413 at Dorkhampton.” Autoroute also 
gives you the distance to, and expected 
arrival times at, every major road junc¬ 
tion. You can print out this list and hand 
it to a driver as a complete description of 
his or her journey. 

The Journey Screen (which, like the 
Table Screen, is also in text mode) is 
where you enter details for complex jour¬ 
neys with many stops along the way (or 


vhw) and instructions for the waiting 
time at each via. Autoroute 4.0 can han¬ 
dle up to 100 vias per journey. 

You can save journeys from the Jour¬ 
ney Screen for future use and create 
Summary files that contain all the jour¬ 
ney data in an ASCII form that you can 
easily import into other programs, such 
as Lotus 1-2-3 or Microsoft Excel, for 
further processing. The format of these 
summary files is user-definable; by edit¬ 
ing the ASCII definition file USER. ASF, 
you can introduce any delimiters or field 
order you require. 

The optional Optimization module lets 
Autoroute solve the “traveling sales¬ 
man” problem for journeys with many 
vias. When you tell it to optimize, Auto- 
route will sort the vias into the most effi¬ 
cient order it can find before calculating 
the best routes between them. 

The traveling salesman problem is re¬ 
nowned in computer science as an intrac¬ 
table problem whose solution time rises 
exponentially with the number of vias. 
Even a Cray XMP can solve it fully in a 
reasonable amount of time only for a 
handful of vias, and multiplying your 


computer power a thousandfold lets you 
tackle only about three extra vias. It's no 
surprise, then, that NextBase does not 
guarantee an absolutely optimum order¬ 
ing, but only one that will be dose to op¬ 
timum most of the time. This is achieved 
by considering only the straight-line dis¬ 
tance between each pair of vias and using 
a “simulated annealing” algorithm to 
minimize the total distance instead of 
searching every permutation. 

The optimizer provides considerable 
flexibility; for example, vias that don’t 
have their optimize box checked will be 
left in the order in which you entered 
them. This means that you can optimize 
selected sections of a journey. 

You can also iteratively optimize a 
complex delivery route by telling Auto- 
route to optimize the vias without actu¬ 
ally calculating the routings. It works 
like this; You optimize all the vias and 
print out the potential arrival times, call 
each client and see whether that time 
suits him or her, change and “freeze” 
those objected to, reoptimize the rest, re¬ 
peat the process until everyone is satis¬ 
fied, and then calculate a routing. 

continued 


THERE ARE OTHER SOFTWARE PROTECTION WAYS 



Eutron s.r.l. - via Gandhi, 12 - 24048 Treviolo (BG) Italy - Tel. +39-35-690018 - Fax +39-35-692229 


T ake off the boxing-gloves and do not 
be worried because EUTRON is your 
partner against software piracy, 
EUTRON has a wide experience in the se¬ 
curity field and believes it is better to win by 
intelligence instead of by force: we are ref¬ 
erring to the intelligence of SMARTKEY-II, 
a software protection intelligent key built 
against the unlawful software diffusion. 

Fitted between the PC and the printer, 
SMARTKEY-II is transparent to the nor¬ 
mal use of the parallel port and is easily in¬ 
stalled; a unique digital “signature” 
recognized by the software ena¬ 
bles it to work; it is possible 
to protect in few seconds 
EXE programs and source 
code ones as well. For these 
last ones SMARTKEY-II is 
supported by a lot of software 


drivers for many languages (i.e. BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CUPPER, QUICK¬ 
SILVER, etc.) and Operating Systems (Le. DOS, 
XENIX, UNIX, NOVELL network, etc.). 

Three SMARTKEY-II models are available; 


FX; with Factory-programmed access codes 
PR: with user-programmable access codes and 
built-in memory 

EP: with user-programmable access codes, built- 
in memory and a purpose-built counter to high¬ 
light all accesses with the wrong password. 

Among the possible application of 
SMARTKEY-II we point out; 

— Modular software protection 
— Software rent 


— Confidential data encryption 
and decryption 

— Data bank access control 


Contact us for further information 
and to receive details of our very 
competitive prices. There is no limit 
to the minimum orders. 24h order 
processing and delivery time. 


WE WILL ATTEND 

SMAU MILAN FAIR 
October, 3-7 1991 
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• Juggling files, documentation, people and time is 
no way to manage a software project. You need to 
know who is working on what, which dies are being 
changed and why. And your team should be moving 
ahead on development, not stuck in costly collisions. 

MKS RCS - Your Project Manager 

MKS RCS (Revision Control System) helps keep your pro¬ 
ject from becoming a juggling act by maintaining a com¬ 
plete history of changes to a file and giving you access to 
any of the changes. MKS RCS also automatically saves 
crucial descriptive information about each revision. 

An advanced user interface and excellent documenta¬ 
tion make MKS RCS extremely easy to use. Or if you 
prefer, you can operate from the command line. MKS RCS 
can automate every aspect of your project, handle both 
binary and text files with ease, provide unlimited branch¬ 
ing and merging capabilities and compress log files to save 
valuable disk space. 

The Bigger the Better 

The more complex your project, the more you need MKS 
RCS. In a multi-user environment, eliminate access conflicts 




with locking options. Manage and track development to 
deliver your project on time, on spec and on budget. 

For individual projects, MKS RCS handles the headaches 
of recording and retrieving files. Whether you are on a 
LAN or an individual PC, MKS RCS will make you 
more productive. 

Price and Performance Leader 

MKS RCS has all the features you will ever need 
in a revision control system at a price that will fit 
your budget. 

MKS RCS for DOS is just $249; for OS/2, SCO or 386 
Unix $349. A 5-CPU LAN license for DOS is $995; for 
OS/2, SCO or 386 Unix $1,395. 

Call MKS for LAN pricing for more than 5 CPUs. 

MKS Software Management Tfeam 

Reduce the juggling act even more with the MKS Software 
Management Tfeam (MKS RCS and MKS Make). You set 
up the rules stating which files must be changed when 
other files are altered, and MKS Make automatically keeps 
those files in synch. 


Australia 03-419-0300 
03-555-4544 
Brazil 083 322 1904 

Denmark 04288 7249 

England 0763 244144 

0364 53499 
071 833 1022 


Finland 

France 

Germany 


8 0 505 4536 
01 45 34 74 74 
01 47 81 1011 
0551-704800 
0721 886 664 
06126 595-0 
30 852 00 45 


Netherlands 

Singapore 

Spain 

Sweden 


Switzerland 


020 6 14 24 63 
65 747 2266 
91 815 0165 
0762 704 60 
0131 247 80 
0314 060 25 
032 225 743 


MKS. MKS FtCS and MKS Mite are I 


Qt Mailed Kern Systems Iie UNIX is ■ Irsdernsrh at AT&T 


Fulj 30 day money back guarantee. 



35 King Street North 
Watertoo, Ontario 
Canada. N2J 2W9 
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am writing an introductory 
textbook on the languages of the 
world, and Multi-Ungual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy.?? 

—ANATOLE LY0V1N, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi-Lingual Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. SupporLs on¬ 
screen foreign characters—with accents 
and vowel points—with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 






l* 


YW$ 










[imnHiaonf' 

Scholar 

A product of 

Gamma Productions. Inc. 

710 Wilshire Boulevard, Suite 609 
Santa Monica, CA 90401 USA 
TfeJ. 213*394-8622 Fax 213-395-4214 

AUTHORIZED DEALERS: 

Australia: Belfer Electronics S-527-7211 

Canada: Bayer Bus . Machines 4 I 6 - 624 - 40 U 1 

Germany: Ing Kohler 1)69-76 98-29 

Iran: LB1 (USA) 714-727-1225 Fax 714-727-1226 

Italy: Quotba32 055-22-98-022 

Mid East: H, Dergham & Sons — 

Lebanon 1-423-659 
Netherlands: Wilson 020-25-83-95 
UK: 2020 Technology 01-793 0005 
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The optimizer can take into account 
working hours, which you enter into an 
OpenHours field in the gazetteer record, 
and it issues a warning when an arrival 
would be after-hours. It even handles 
driver’s hours* legal requirements by 
scheduling statutory rest breaks. 

I tested the optimizer by planning a 
round-trip to visit five friends and rela¬ 
tives in England, Wales, and Scotland; 
on my 20-MHz 386SX, it took 10 sec¬ 
onds to optimize the order of stops and 2 
minutes each to find the cheapest and 
quickest routes. Optimizing a maximum 
list of 100 vias takes around 4 minutes, 
although calculating the actual routes for 
such a journey could take much longer. 

Travel Zones and Territories 

The Isochrone Planner is a new Auto¬ 
route module that calculates travel zones 
from any point on the map. Autoroute 
implements isochrones as overlays, and 
they appear as shaded polygons around 
the center of interest; you can specify the 
color and pattern of the shading. Auto¬ 
route lets you save isochrones in files for 
future use and switch them on and off in 
the Map Screen to reduce clutter. 

By combining isochrones with other 
Autoroute features, such as “tagging 
within a polygon,” you can create com¬ 
plete transport management systems. 
For example, you could plan the re¬ 
sponse times of ambulances or service 
engineers for various regions. Marketing 
people can use the Isochrone Planner to 
determine all the people who live within, 
say, a 15-minute drive of a proposed new 
enterprise and extract their postal codes 
for a direct mailing list. 

Unlike the optimizer, the Isochrone 
Planner takes into account everything 
that Autoroute knows about road quality, 
conditions, and obstacles, so the result¬ 
ing polygons are far from being simple 
circles around the center; they tend to be 
starfish shapes with arms reaching out 
along the taster motorways. You can even 
get isolated islands, where a fast motor¬ 
way with few exits allows access to a re¬ 
mote town within the specified time, but 
not to intervening towns. The complexity 
of this analysis means that the Isochrone 
Planner is one of Autoroute’s most com¬ 
putationally intensive modules and also 
one of the few that benefit from an FPU. 

I tested the Isochrone Planner on the 
new Europe map by plotting l ^-hour, 1- 
hour, and PA-hour isochrones around 
Berlin. On my 20-MHz 386SX Minstrel 
with no FPU, it took nearly 4 minutes, 
35 seconds, while on a 33-MHz 486 
Elonex it took 30 seconds. If you’re look¬ 


ing for an excuse to buy an i486-based 
machine, this program could be it. 

Autoroute’s Territory Planner is a tool 
for creating user-defined map overlays 
based on postal-code and district bound¬ 
aries; you need the postal-codes module 
to use it* The planner lets you group map 
regions together, shade them all the same 
color, and give the group a name. You 
can use it for dividing the country among 
a team of salespeople, service engineers, 
or whatever. Because territories are 
polygons, they will work with the tag¬ 
ging feature mentioned above. 

A Software Classic 
Autoroute Pius 4*0 has all the makings of 
a software classic. It lets you do things 
that would otherwise be too tedious 
or time-consuming (which is what com¬ 
puters are supposed to be for), and it 
reaches into application areas that are be¬ 
yond the capabilities of spreadsheets and 
databases. But its open design allows you 
to use it as a complement to spreadsheets, 
databases, and desktop publishing pro¬ 
grams to add a geographical dimension 
to your data management systems. 

Like other classic products, such as 
Ventura Publisher and AutoCAD, Auto¬ 
route Plus 4.0 is a large and expensive 
system, especially if you need to pur¬ 
chase all the modules. It is clearly aimed 
not at the casual user, but at those who 
will regard it as a serious capital invest¬ 
ment. It is refreshing to see that, unlike 
Ventura Publisher and AutoCAD, Auto¬ 
route’s hardware requirements have not 
run completely riot so that you can con¬ 
template running it on a modestly priced 
286 system without sacrificing too much. 

NextRase has improved the user inter¬ 
face enormously in Autoroute Plus 4.0 so 
that practically everything can be done 
with the mouse and works intuitively on 
the Map Screen. The various text-mode 
screens, like the Table and Journey 
Screens and the Gazetteer Editor and 
Isochrone Planner, now feel somewhat 
anomalous; you suddenly lose the use of 
the mouse because they will work only 
through keystrokes* 

The solution would be an all-graphics 
Autoroute, and nowadays that could only 
sensibly mean a Windows 3.0 version* 
NextBase is now working on such a ver¬ 
sion, which will be completely rewritten 
to make use of Windows’ memory man¬ 
agement and dynamic link libraries, so it 
may take some time for it to appear. R 


Dick Fountain is a BYTE consulting edi¬ 
tor based in London. You can contact him 
on BIXas ", dickp . ” 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
erals or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" ' 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip- 
mentmanufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, t/t. visa, cod 


Elex International , Inc. 

125-127 North 4th St. 
Philadelphia, PA 19106. USA 
Telephone: 215-627 7202 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems, SA 

65 Rue du Lausanne 
1202 Geneva T Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem: 41 22 7310444 
FAX: 41 22 7381190 
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New Advances in Safety Offer 
Full Protection from Radiation 


EIZO's E&l (Ergonomic Innovation and 
Intelligence) Series display systems are proof 
that no contradiction needs to exist between 
performance and product quality on the one 
hand and safety and low radiation on the 
other. The latest advances in visual electron- 
ics embodied in E&l Series displays provide 
the ultimate combination of safety and 
quality performance The most important 
features of these exciting new professional 
display systems are elimination of harmful 
static electricity and greatly reduced tow- 
frequency alternating magnetic and electric 


Recommended E1ZO Controllers for EIZO Displays 


T660 

► 

MD-B1I-70 

94001 

* 

MD-E312-60 

T560I 

► 

MD-B12-70 

90S0i 

► 

lUQ-Bl T, GC40 


9Q60S N MD-B07, BID 



radiation. Specifications for radiation and 
static electricity conform to the new Swedish 
MPR-1990 standard and the values recom¬ 
mended by the Swedish Confederation of 
Professional Employees CTCO) (This option is 
only available in some countries). 

E&l Series displays have a unique saddle-to- 
saddle deflection yoke that eliminates image 
interference between two displays placed as 
dose as 15 cm apart And, of course, the E&l 
Series represents crystal c larity on every inch 
of the screen — a feature that has made EIZO 
displays the first choice of working professionals. 


FLEXSCAN T66 0 20" Professional HFRes 
Colour Display [TRINITRON CRT adopted) 

■ flJlinni 3 PWR mtnh TRINITRON* CUT * I2.BQ i M2d high ’einliitlnfi 

• High relink rale frarsuEncy Automatic odj^islmurrl; M- 3P- 
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RE diBiion *QynamiE SeBin Spin Control Syitwn • Pindownaal CMI and 
Dip (IBS Supfli VGA, Mad 11 ciinipaUlili! 

FLEXSCAN 9400i 

20 " Professional Hi-Res Intelligent Colour Display 
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FLEXSCAN T56Gi 17 J Professional Hl-Ras 
intelligent Colour Display (TRINITRON' CRT adopted) 

a II i'liniin ::tfucn pitch, nan gl.ur linalmL jiib stahc Electricity 
TFllNITRDW* CK5 with Silica Caaaag aPitlitira dignaily cnntrnlted with 
imciDprncESSDf *1280 j 1D24 tiiffh resalirticm •H-igh CEfresh raid oScSh 
Irsquency Automatic adjlstimemt M: JO - 7BkH£V 5&-9DHJ*Ln« 
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OTP usa, S-iipoi VGA. Mat II cnmpalidln 

FLEXSCAN 90B0i 

16" Hi-Ros Intelligent Colour Display 

• Picture digitally controlled wilh microprocessor •lE ^1 7fl8 H# 

ibIibIi rate »5 cm liHpmer Aittmilic ndjnsimenr. 

H; 3d - ftUrtfe V. 51) - SQHi ■Lo# fl*di*l»tiii*An|i sialic elodricil.y 

• Ltyiianiu: Fflcsj CJraiH* Personal l;AD and DTP ns±. Super VGA, Mat LI 
compsuble 

FLEXSCAN 90SQS M" Rl-Ras Colour Display 
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H-15 5 - V: 50 - LWJHj •l.cw Riidintnnn • Anti-stobc filectriolly 

• Dynamic Focus ftitml • Supai VGA. EGA, EGA, Mac It CDflipaiiblB 



Professional Display Systems 


EIZO CORPORATION 7-35-1, Yokogawa, Kanazawa. lahikawa 921, Japan Tel: (0762) 41 0600 Fax: (0762) 41 9300 Tlx: 5122-022 EIZO J 

EIZO (UK) LTD. Genesis Business Park. Albert Drive. Sheerwaler, Woking Sumey GU21 5RW Tel: (0403) 7571 IB Fax: (0483) 757121 Tlx: 858640 EIZO UK G 


EIZO Distributors: AuattaUa MegsV«Bion ft* LU. Tel: (02) 875 J07 ■ ■ Auslria HAYWARD COMPUTER * PERIPHERIE Tfci: (Ot&Zl m Manudxx Bcfgmm T*l |(IZ1 477 92 \bC r pru* IMC-COMPUTER CENTEX LTD. Tal; (5if 5 370447; 
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NEWS 


INTERNATIONAL SHORT TAKES 


A Powerful Workstation for 
Windows 3.0 Graphics Applications 



M Systems has de¬ 
signed a powerful 
graphics workstation based on 
its Minstrel PC. The Graph¬ 
ics Workstation Profession¬ 
al features a 33-MHz 486 
motherboard, 8 megabytes of 
extended memory, a 100-MB 
hard disk drive with a caching 
controller, and a superfast 
Texas Instruments Graphics 
Architecture (TIGA) graphics 
card made by the German firm 
SPEA. The Graphics Work¬ 
station system comes with a 
monitor, a keyboard, and a 
three-button Logitech mouse. 

The Graphics Workstation 
feels appreciably faster than 
the earlier 25-MHz version, 
thanks to a 33-MHz i486 chip 
and the newer TenTime TNT- 
5000 caching disk controller, 
which has 512K bytes of mem¬ 
ory rather than 64K bytes of 
cache memory. The machine 
registered a CPU index of 7.45 
on the BYTE low-level bench¬ 
marks (up from 5.09), rather 
faster than can be accounted 
for by clock speed alone. 

Since I reviewed the Min¬ 
strel 486 PC in the June 1990 
international edition of BYTE, 
I won't dwell on it much here. 
1 n ste ad, V 11 conce nt rate on the 
Graphics Workstation's video 
capabilities, 

SFEA's Future Graphics 
Adapter drives a 19-inch RGB 
monitor that bears HM Sys¬ 
tems 1 badge but is actually a 
Sony Trinitron GDM-1963, 
This flat-screen monitor has a 
vertical refresh rate of 74 Hz 
and produces exceptionally 
sharp and steady images. 
Driven by the SPEA card, it 
can display 1280 by 1024 pix¬ 
els in 256 colors. The FGA 
card replaces Minstrel's on- 
motherboard VGA, 

The FGA card is powered 
by a TI TMS34020 32-bit 
graphics processor, control¬ 
ling no less than 2 MB of video 
RAM and 4 MB of working 
DRAM. This is separate from 
the 8 MB of extended memory 
available to DOS, The FGA 


performs full VGA emula¬ 
tion, but this bypasses the 
34020 processor and is no 
faster than ordinary VGA. 

The card incorporates a 
Video Seven chip set, so it can 
also operate in two of Video 
Seven's Super VGA modes— 
752 by 410 pixels by 16 colors 
and 720 by 540 pixels by 16 
colors. 1 was able to demon¬ 
strate both using the public do¬ 
main FRACTINT program. 
But the card cannot emulate 
any 800- by 600-pi xel or 1024- 
by 720-pixel Super VGA 
modes. You run the FGA in its 
native resolution of 1280 by 
1024 pixels by 256 colors by 
using drivers supplied by 
SPEA. I was loaned two driv¬ 
ers, one for Microsoft Win¬ 
dows 3.0 and one for Auto¬ 
CAD release 10/11, but others 
are also available. 

The Windows driver con¬ 
forms to the TIGA standard 
and employs the high-resolu¬ 
tion Windows fonts designed 
for IBM’s 8514 adapter. The 
result is a superb Windows dis¬ 
play, with text that looks like a 
printed magazine page. 

Icons appear smaller than 
on an ordinary VGA screen, 
although just as detailed, so 


you get many more to a win¬ 
dow. Microsoft Word for Win¬ 
dows looks wonderful on the 
FGA display. You can see 44 
lines, with up to 240 charac¬ 
ters per line (depending on 
font size), on a single screen, 
all perfectly legible. At font 
sizes of 12 points or larger, 
you can actually read the Print 
Preview display. There is no 
need to use Draft View at all; 
Page View is just as quick, 
Microsoft Excel 3.0 and ML 
crografx Designer also profit¬ 
ed from the huge display. 

SPEA also supplies a 
driver, called Focus, that en¬ 
hances AutoCAD, which adds 
a system of drop-down menus 
as well as greatly accelerating 
the zooming, panning, and re¬ 
generation of drawings, To use 
Focus, you run a batch file that 
loads several TSR modules 
and then start up AutoCAD in 
the normal way. When you 
move the mouse cursor to the 
top frame of the screen, a Win¬ 
dows-style menu bar appears. 
Under AutoCAD release 10, 
the seven drop-down Focus 
menus just feed command 
strings into AutoCAD’s com¬ 
mand buffer, so you may still 
have to type any parameters. 


I r ve been toid that they inte¬ 
grate better under AutoCAD 
release 1J. 

Focus also lets you view a 
reduced VGA screen as a 4- by 
7-inch window overlaying the 
high-resolution screen, which 
you can move and resize using 
Ctrl-and-cursor-key combina¬ 
tions. This means you can see 
AutoCAD’s help texts on the 
same screen as your drawing, 
as required by new German 
ergonomic rules. Focus has a 
separate configuration pro¬ 
gram that lets you change the 
256 Color Look Up Table val¬ 
ues that determine the palette. 

The Minstrel Graphics 
Workstation Professional's 
performance fully justifies 
the inclusion of workstation in 
its name. You can multitask 
powerful graphical applica¬ 
tions under Windows 3,0 on 
a screen that compares well 
with many of Sun's offerings. 
Right now it can't compete 
with a Unix or SunOS plat¬ 
form in sheer number of pro¬ 
fessional graphical applica¬ 
tions, but the current Windows 
boom suggests that this will 
not be the case for long. 

It’s a pity th is machine costs 
as much as a low-end worksta- 
tion, because using it has 
spoiled me for running Win¬ 
dows on any less powerful 
hardware. HM Systems offers 
a lower-cost alternative with a 
386SX CPU and the Hercules 
Graphics Station adapter card. 

—Dick Fountain 


THE FACTS 


Minstrel Graphics 
Workstation Professional 

£7755 

HM Systems pic. 

220 The Vale 
London NW11 8HZ 
U,K. 

44-81-209-0911 
fax: 44-81-209-0912 

Girde T 000 on Inquiry Cord. 


JUNE 1991 * BYTE 88IS-17 











NEWS 


INTERNATIONAL SHORT TAKES 


A Full-Fledged Windows 3.0 
Backup Utility 



THE FACTS 


W ith Distinct Back-Up, 
Software DMFs Mi¬ 
crosoft Windows 3.0 backup 
utility, you can make selective 
archives on floppy disks and 
create named project groups, 
which you can back up sepa¬ 
rately. 

I used the cut-down demon¬ 
stration version of Distinct 
Back-Up for this article, and it 
worked like the real thing but 
was limited to 50 files. It came 
on a single 3VMnch floppy 
disk. You must have Windows 
already installed on your sys¬ 
tem to run Distinct’s installa¬ 
tion program, and the soft¬ 
ware will optionally update 
your AUTOEXEC.BAT, 
WIN.INI, and SYSTEM JNI 
files and create a new group 
file. 

There are only two execut¬ 
able files in the new group— 
the backup program itself and 
the Scheduler, which runs 
automatically at boot time and 
appears as a clock icon. You 
use the Scheduler to specify 
timed backups of named proj- 
ects at daily, weekly, or 
monthly intervals. 

Distinct Back-Up is a full- 
fledged Windows application 
that employs menus, file pick- 
boxes, and the rest of the usual 
paraphernalia. It also adds a 
tool 1 found useful, called File 
Viewer, that shows you the 
contents of any file; it detects 
binary files and automatically 
switches to a hexadecimal dis- 
play. 

The first screen Distinct 
displays is a file-manager win¬ 
dow, which shows all the disk 
drives in your system. Fortu¬ 
nately, the utility lets you 
create projects that span all 
your drives. Selecting a drive 
opens a window with the nor¬ 
mal tree view, from which you 
can select a directory and a 
group of files using the mouse, 
or you can set a wild-card 
specification to choose a 
group of files. 


Date ranges offer another 
way to extract the files you 
want to back up. You can com¬ 
bi ne these selection methods 
to some extent, but, regret¬ 
tably, once you set a wild-card 
selection there is no way to ex¬ 
pand the selection manually, 
as you can in Norton Backup. 

You give a project name to 
each group of files that you 
want to back up and then back 
up the project by choosing the 
name from a pick-list or via 
the Scheduler. Distinct also 
lets you restore the project’s 
files by loading the project by 
name. The package keeps a 
log file for each project and 
gives you the option of printi ng 
it out whenever you perform 
a backup or restore. Before 
you back up a project, Distinct 
gives you full statistics, in¬ 
cluding the number of floppy 
disks you will need for all disk 
formats from 360K bytes 
through 1.44 megabytes. 

Distinct offers most of the 
options you would expect in a 
serious backup utility. You 
can automatically include sub¬ 
directories and hidden files, 
overwrite old versions with or 
without confirmation, and 
verify a backup by reading or 
by reading and comparing 
with the original. The utility 
also supports optional file 
compression. 

Distinct uses its own floppy 
disk format and will format 
disks automatically. To save 
time, you can designate “Only 
when needed” so that it only 
formats disks that have never 
been used for Distinct back¬ 
ups. A disagreeable side effect 
is that Distinct disks appear to 
be broken to the Windows file 
manager or to DOS; directory 
listings contain only garbage. 
A DOS-readable volume label 
saying “This is a Distinct 
Back-Up disk” would have 
been nicer. 

You select one of Distinct’s 
five backup regimes from the 


Distinct Back-Up 

£120 

Requirements: An IBM PC 
with Microsoft Windows 3.0 
and at least one floppy disk 
drive. 


Action menu. Full backs up 
all your selected files and re¬ 
sets the archive bits, while 
Full Copy backs up every¬ 
thing but leaves the archive 
bits unchanged. This is useful 
for taking a second full back¬ 
up (to, for example, send to 
someone) without disrupting 
your incremental backup 
schemes. Incremental backs 
up files changed since the last 
Full and appends them to the 
full project. Separate Incre¬ 
mental does the same thing 
but without appending the 
changed files, so you can keep 
all versions. This is useful in 
programming projects. Dif¬ 
ferential is like Separate 
Incremental but does not re¬ 
set the archive bits, so you are 
able to make a copy of all 
changes since the last full 
backup. 

I found Distinct Back-Up 
easy to use, and the ability to 
run it in the background in 
Windows standard and 386 
enhanced modes makes back- 


Software DM! 

Box 39119 

100 54 Stockholm 

Sweden 

46-8-768-5395 

fax:46-8-758-2323 


ing up a relatively painless 
process, especially when it’s 
done automatically on a timed 
basis using the Scheduler. 

On my 20-MHz 386SX 
Minstrel, degradation of the 
response time of Microsoft 
Word running in the fore¬ 
ground was noticeable but not 
crippling. 

My disappointments with 
Distinct are really criticisms 
of the Windows interface 
(hence, somewhat unfair); 
Apart from the extra viewer 
feature, its file management 
functions are no better than 
those of Windows’ own feeble 
file manager. I would like to 
be able to add a few files man¬ 
ually to a project otherwise 
defined by a wild-card speci¬ 
fication. 

Nevertheless, Distinct 
Back-Up is a thoroughly pro¬ 
fessional product that should 
meet the needs of Windows 
programmers and business 
users alike. ■ 

—Dick Fountain 
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NOW SUPPORTS MICROSOFT C6.0™ AND WINDOWS 3.0™ 


db_VISTA m—High Performance 
DBMS For C Programmers 


FEATURES 

YES 

NO 

Single and Multi-User Available 

/ 


Relational B-tree Indexing 

/ 


Network Database Model 

/ 


Multiple Database Access 

/ 


Automatic Referential Integrity 

/ 


Transaction Processing 

/ 


Automatic Recovery 

/ 


Record & File Locking 

/ 


RAM Resident 


/ 

Relational Query & Report Writer 






/ 


C++ Compatible 

/ 


Operating Systems: VMS, Uitrix, UNIX, 

/ 


SunOS, XENIX, QNX, MS-DOS, 

/ 


MS Windows and Macintosh 

/ 


OS/2 Compatible 

/ 


LANS: Netbios and AppleShare 

/ 


Read & Write WKS, WK1 & DBF tiles* 

/ 


Source Code Available 

/ 


Run-Time Royalties (Absolutely NOT) 


// 

* Using WKS Library 




The db_VTSTA Iir M Database Management system is 
intended for use by the professional C applications 
developer. db_V!STA III is written in C and provides 
a complete set of development tools that feature: 

• High speed access lo data. 

• Mainframe functionality. 

• Portability to any C environment. 

• Royalty-free run-time distribution. 

• Source code available in C. 

db_VISTA III provides both Relational and Network 
database model technology for programming flexibil¬ 
ity. Retrieve a record fast using the relational keyed 
access method and all related records can be immediately 
available using the network database model. 

db_VISTA III includes a SQL-based query and report 
writing program that allows easy ad-hoc database 
queries against a db_VlSTA III database. Also provided 
is a stand-alone database restructure program that lets you 
modify the database structure without writing custom 
conversion programs. 

db_ VISTA m is Fast. Access times for retrieving data 
are largely independent of database size, 

db_VISTA Til is Portable* Develop an application in 
any environment and your database access code can be 
polled without change to any other supported environ¬ 
ment. Currently, dbJVISTA III supports MS DOS, MS 
Windows, OS/2, Macintosh, UNIX System V and 
Berkeley, QNX, XENIX. Uitrix and VMS. 

db_VISTA Ill is a product of Raima Corporation and 

has been sold to thousands of C programmers in over 60 
countries. Comprehensive training classes and develop¬ 
ment services are also available* 

Call your Raima distributor for more information about 
db VISTA m. 


Full Raima Support Services - Including Training. 

Develop your applications even faster with Raima Training Classes: 

June 10-14,1991 - New York City, The Netherlands 

June 1244.1991 - Switzerland 

June 18-20,1991 - Santa Clara, California 

J une 19-20,1991 - United Kingdom 

June 24-28,1991 - New Orleans, Louisiana 


db_VISTA” III 

Database Management System 


Australia: 61 2 419 7177 
Belgium: 32 2 734 9818 
Central Am: 506 28 07 64 
Finland: 358 042 051 
Germany: 49 7022 34077 
Japan: 81 3 865 2140 
Netherlands: 31 2503 26312 
Singapore: 65 298 2308 
Switzerland: 41 64 517475 
Turkey: 90 1 1520516 
Uruguay: 598 292 0959 
USSR: 812 292 7210 


Austria: 43 224381861 
Brazil: 55 11 829 1687 
Denmark: 45 42 887249 
France: 33 1 46092784 
Italy: 39 49 8291239 
Mexico: 528349 53 00 
Norway: 47 244 8855 
Sweden: 46 13 111588 
Taiwan: 886 2 552 3277 
UX: 44 992 500919 
USSR: 01 2235 99 07 



Raima Corporation 3245 146th Race S.E„ Bellevue, WA 98007 USA (21)6)747-5570 Fax: (206)747-1991 Telex: 6503018237 MCI UW 

Raima Europe: 31 3480 31277 Fax: 31348031377 Rimw .ui n(ks naenot. db_ u resin ertii in ike i!A Patent l/jhJ Itadtnuak Gffier. 
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CommonView 2 
Shared by the Best 


Why do thousands of developers use Glockenspiel 
CommonView 2? 

Because it 5 s the most efficient route for developing 
applications that run on Windows, PM and OSF/Motif. 

It’s a C++ class library that models the real world of GUIs* 
From the development environment to the destination, 
CommonView 2 is shared by the best. 

Previously, its benefits were enjoyed by Glockenspiel C++ 
users. Now it works with Borland C+ + andZortech C++, 
giving CommonView users full control over their choice of 
development environment. 


But that’s only half the story. 

Using CommonView, yon avoid the 
complexity traditionally associated with GUI 
programming. 

With C++, you extend the CommonView 
hierarchy to your own requirements, 

Quiclcly! 


CommonView 2 
reduces the amount of 
code you write, 
increases the volume 
of re-usable code and 
p rod uces small, effic i en t 
and completely portable 
applications. 

And it’s easy to use. 


COMPUTER 

LANGUAGE 



EVTE 

DEMCMK 


Free Demo Download I 

617-861-9767*1 


Send for Free Illustrator 

CommonView 2 is simple to use and easy to 
learn. Now, with the tree CommonView 
Illustrator and hypertext help, you can 
quickly learn haw windowing features are 
implemented and manipulated in 
CommonView 2. 

How to get it: Fax Glockenspiel direct or 
download it tram the Byte Demo Link on BIX. 


CommonView 2 


Reduces code 
Increases productivity 
■ Enables portability to ^ Windows 3.0 

► PM 

^ OSF Mottf 

► HP NewWave 


The solution to QUt development 


The Efficient Choice 


Glockenspiel CommonView won the Computer 
Language Productivity Award of 1990. Here’s 
why: 

Si Develop Quickly 

For efficient Windows, PM or OSF/Motif 
development, choose from a range of 
integrated environments and support tools: 
Borland Programmer’s Platform, Microsoft 
Prog rammer’s Work Bench or Zortech 
WorkBench, 

UK Produce Immediately 

The CommonView 2 class library lets you 
begin developing straight away. Use C++ 
to extend the existing class hierarchy to 
your own requirements. 

■ Build with confidence 

CommonView 2 is an extensible C++ 
library . It exploits the strong type-checking 
features of C++ to produce robust, 
bullet-proofed classes that you extend in 
confidence. 

H Keep it small 

CommonView 2 applications share the 
compact CommonView DLL So you're 
already starting off with a keen edge on 
efficiency, C++ keeps the application size 
to a minimum - apps begin at a mere 5k! 

■ Watch it move! 

CommonView apps incur little overhead. 
They’re fast, efficient and smooth-running. 


Specifications; 


CommonView 2 for 
Glockenspiel C++ 
requires 

Gioekenspiel C++ 
2.0 and 

Microsoft C 6.0. 


7b order: 


Borland version 
requires Borland 
C++ 2.0, Zortech 
version requires 
Zortech C++ 2.1fl 


Glockenspiel C++ 
and Zortech C++ 
versions require 
Windows SDK 
and/or PM SDK. 


CommonView 
tutorial and class 
library reference 
manual and 
Illustrator Incl uded 
CommonView 
consists of over 7D 
classes. 



aCockenspieC 

class constructors 


Glockenspiel. 39 Lower Dominick Street, Dublin 1, Ireland. +353 Cl) 733166. Fax +353 Cl) 733034. 

UK: QA Training Ltd. (0265) 655888. Fax (0285) 650537 Italy: inferentio. (02) 26680568. Fax (02) 2364258. 

Benelux: Rijnhaave, +31 (71) 21812L Fax +31 (71) 216118. Sweden: Un$oft(Q}) 3124780, Fax (01) 3152429. 

France: Mtcroformatia (01) 48701900, Fax (01) 48702729, Germany* Switzerland. Austria: PSL (06021) 492-G. Fox (06021) 492-112. 


Glockenspiel CommonView and Glockenspiel C++ are registered trademarks of Glockenspiel Ltd. The trademarks of their respective corporations are acknowledged. 
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You can use the BTC-5100 minisize keyboard with CAN stations 
and small-footprint desktop computers. 


Keyboard Technology Goes Miniature 

Following the trend toward miniaturization, Behavior Tech 
has designed a minisize keyboard for use with LAN stations 
and small-footprint desktop computers. The BTC-5100 is 
compatible with IBM AT and PS/2 systems and is available 
in two versions for U.S. and European languages. 

The keyboard packs 101/102 key functions into an 80/81 
key layout and has the same tactile response as standard-size 
BTC keyboards. The BTC-5100 comes with a DIN five-pin 
connector. 

Price: US$35, 

Contact: Behavior Tech Computer Corp., 12th Floor, 18, 
Sec. 1, Chang An East Rd,, Taipei, Taiwan, R.O.C., 886- 
2-523-6266; fax 886-2-523-3114, 

Orel* 1317 on Inquiry Card. 


Multicurrency 

Invoicing 

Software 

S unBusiness is Systems 
Union's new multicur¬ 
rency order, invoicing, and 
inventory management soft¬ 
ware package. The software 
helps you manage multiloca¬ 
tion inventory and process 
sales orders, purchase 
orders, and invoices in all 
currencies. The package is a 
module of SunSystems, and 
you can use it jointly with 
SunAccount, Systems 
Union's global financial 
management software pack¬ 
age (see February 1990 
What’s New International, 
page 8013-36). 

User-defined inventory 
analysis assists in product, 
project, and asset manage¬ 
ment, while selective costing 
methods and a flexible gen¬ 
eral-ledger update function 
links inventory movements 
to SunAccount financials. 

Sales order and invoicing 
features help you manage the 
customer order and billing 
cycle with multicurrency in¬ 
voicing, multiple invoice 
formats, and table-driven 
pricing. Purchasing func¬ 
tions can be a full purchase- 
order-entry and invoice¬ 
matching system or a vendor- 
invoice-register extension to 
accounts payable. The pur¬ 
chasing modules include 
commitment accounting and 
encumbrance checking for 
controlling projected costs. 

Each SunBusiness mod¬ 
ule includes report writers 
that let you define reports 
for sales or purchase analy¬ 
sis, inventory shipping 
analysis, and taxation or 
margin reporting. 

You can integrate Sun- 
Business with SunAccount 
for a multinational finan¬ 
cial management system. The 
software is available in sev¬ 
eral language versions, in¬ 
cluding French, English, 
Spanish, Chinese, Japa¬ 


nese, and German. 

SunBusiness runs on the 
IBM PC, PC LANs, DEC 
VAX, IBM RISC System/ 
6000 and AS/400 worksta¬ 
tions, midrange computers, 
and Unix-based systems such 


as those from NCR, Pyra¬ 
mid, and Altos. 

Price: £4600 for the single- 
user DOS version. 

Contact: Systems Union 
Ltd., Northampton Lodge, 
Canonbury Sq., London N1 
2AN, U.K., 44-354-3131; 
fax 44-71-354-4599. 

Circle 1315 on Inquiry Card. 


Your Own 

Personal 

Supercomputer 

N ow you can turn your 
IBM XT or AT into a 
personal supercomputer 
with a new package from 
Sension, The package con¬ 
tains an add-in board with a 
20-MHz T400 transputer, a 
T400 C cross compiler and 
assembler, a T4O0 Occam 2 
compiler and debugger, and a 
demon st rat ion prog ra m. 

The basic system delivers 
a processing speed of 10 
MIPS, which you can up¬ 
grade by adding more power¬ 
ful transputers and more 
memory—the board has 
sockets for up to 4 MB of 
DRAM. The C compiler 
runs on the basic board, but 
you will need at least 1 MB 
of optional DRAM to use 
the Occam system. An op¬ 
tional hardware interface is 
available for the board, 
which provides connection 
for external devices, such as 
switches, lamps, ADCs, 
and motor drives. 

You can expand a system 
to utilize multiple transputers 
by simply adding slave 
cards and ready-made link 
cables to easily build up dif¬ 
ferent transputer configura¬ 
tions. The linked boards 
can be in the same machine 
or in separate systems. 

The package requires an 
IBM XT or AT with 512K 
bytes of RAM and DOS 
3.0; a hard disk drive is rec¬ 
ommended to make the best 
use of the software. 

Price: £ 200 . 

Contact; Sension Ltd., 
Denton Dr., Northwich, 
Cheshire CW9 7LU, U.K., 
44-606-44321; fax 44-606- 
47436. 

Circle 1316011 Inquiry Card. 
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The Curie sheet-fed image scanner can scan an A4~size page at a 
resolution of300 dpi within 15 seconds. 


Sheet-Fed 
Scanning 
for A4 Pages 

T he Cutie is a sheet-fed 
image scanner that can 
scan a full A4-size page at 
a resolution of 300 dpi within 
15 seconds* The scanner 
package includes an interface 
card, the Cutie Image Mate 
software, and the Cutie opti¬ 
cal-character-re cog n it io n 
(OCR) software. 

The image scanner gives 
you a selectable resolution of 
200 or 300 dpi* It can scan 
any 8 by 8 dithering pattern 
or black and white. The 
Cutie Image Scanner mea¬ 
sures 9 W by 13 by 3 inches 
and weighs 8,82 pounds. 

The Cutie Image Mate 
software has a built-in image¬ 
scanning capability, 14 
drawing tools and editing 
functions, and automatic 
merge* The software sup¬ 
ports Epson FX-80, LQ- 
1000, and Hewlett-Packard 
LaserJet printers; most 
popular image file formats 
(e.g., TIFF, PCX, MSP, 
CUT, and IMG); EMS; and 
virtual page handling. The 
package includes a utility that 
lets you directly view and 
print image files from within 
DOS* 

The Cutie OCR software 
converts scanned text images 
into ASCII code in real 
time. It can read more popu¬ 
lar fonts from typesetters, 
typewriters, dot-matrix 
printers, and laser printers 
and learn to read special 
fonts. The software also in¬ 
cludes a built-in editing 
function. 

Price: US$699. 

Contact: Behavior Tech 
Computer Corp., 12th Floor, 
18, Sec* 1, Chang An East 
Rd., Taipei, Taiwan, 

R.O.C., 886-2-523-6266; 
fax 886-2-523-3114. 

Circle 1318 on Inquiry Card* 


A Mouse 
for Designers 

f you are a designer who 
has a high-resolution 
mouse at the top of your 
wish list, then you should 
check out DFI Computer 
and Electronic VDMS-400 
mouse. You can set the 
mouse to a fixed resolution of 


400 dpi or switch it to dy¬ 
namically adjust between 
130 dpi and 800 dpi, de¬ 
pending on the mouse's 
speed of movement. The 
DMS-40G is switchable be¬ 
tween operating as a Micro¬ 
soft Mouse or a Mouse Sys¬ 
tems Mouse, with either 
two- or three-button opera¬ 
tion in left- or right-handed 
modes* 


The DMS-400 package 
includes software drivers and 
installation software; DFFs 
MenuScript software, which 
provides mouse control for 
applications with no built-in 
mouse support; and 9- and 
25-pin female connectors* 
Price: £39. 

Contact: DFI Computer 
and Electronic (U.K.) Ltd., 
Unit C, Broomsleigh Busi¬ 
ness Park, Worsley Bridge 
Rd*, Sydenham* London 
SE26 5BN, U.K., 44-81-461- 
2322; fax 44-81-461-4631. 

Circle 1319 on Inquiry Cord* 

Program Editing 
in French 
and German 

P rogrammers in 

French- and German¬ 
speaking countries can now 
use the Brief programming 
editor in their native lan¬ 
guage* The software and 
documentation for DOS and 
OS/2 have been completely 
translated into those two 
languages. 

The software's flexible 
features let you customize it 
according to your own pref¬ 
erences, down to completely 
redesigning the keyboard. 

In addition. Brief enhances 
what you can do in editing 
files: You can edit an un¬ 
limited number of files and 
create a file as large as disk 
space allows* The Undo 
feature lets you reverse any 
commands as many as 300 
times. 

Brief requires an IBM 
PC with 256K bytes of RAM 
and two floppy disk drives. 
Price: US$399 each. 
Contact: MEMA Com¬ 
puter GmbH, Westerbach- 
strasse 289, 6230 Frank¬ 
furt/M *80, Germany, 49-69- 
34-7226; fax 49-69-34- 
3838. 

Circle 1320 on Inquiry Card. 



You can set the DMS-400 mouse to a fixed resolution of400 dpi 
or switch it to dynamically adjust between 130 and 800 dpi 
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ictured above is 

P a portion of the 

products made « 

byJCIS. Our fac- 1 

tories in California 
have been producing boards 
for VARs and OEMs since 1979. 
These boards have been de¬ 
signed byJCIS for performance 
and reliability. 

Our boards are used by 
OEMs worldwide as the basis 


Our experienced engineer¬ 
ing staff have designed- 
IHl^ _ to-spec, many products 
using the latest tech- 
* nology, for OEMs that 
do their own manufac¬ 
turing. And we can provide 
you as well, with a design that 
offers world class performance. 

Call or FAX for a complete 
catalog of our current pro¬ 
ducts, Experience the extra- 


for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


JC Information Systems Corp. 

High Performance Company Since 1979 
44036 Grimmer BlvcL 
Fremont, CA 94538 
Tel: {415)659-8440 
FAX: (415) 659-8449 


ordinary quality, performance 
and engineering that goes into 
each JCIS product* 


Girds 444 on Inquiry Cord* 
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With Key Skin t you can protect your keyboard from liquids, dust , 
and other foreign substances. 


Protect Your Keyboard 

Key Skin protects your Cherry Mikroschalter keyboard 
from liquids, dust, and foreign substances. You simply slip 
the silicone sheath over the keys and attach it to the adhesive 
points. Key Skin is molded for a snug fit and designed not to 
interfere with normal keyboard use even for speed typing. 
Price: 58 deutsche marks. 

Contact: Elkose GmbH, Bahnhorstrasse 44, Moeglengen, 
Germany, 49-7141-4870; fax49-7141-487210. 

Circle 1323 on Inquiry Card, 


Presentation 

Graphics 

Software 

H akuto International 

says that its Presentation 
Graphics software com¬ 
bines all the features of busi¬ 
ness graphics, paint, and 
slide-show software in one 
package. The software runs 
in a Microsoft Windows-like 
environment that is easy to 
use and understand. 

The business graphics 
features provide 13 graph 
types with unlimited com¬ 
binations within any chart. 
You can display the charts 
in 2-D or 3-D formats that 
can include text, flow 
charts, or organizational 
forms. The package also 
provides 12 line styles that 
you can combine with 16 
colors, patterns, and gray 
scales. Text-processing fea¬ 
tures give you 20 bit-mapped 
and outline fonts with 256 
characters supported in a 
wide selection of sizes . 

Presentation Graphics 
lets you generate dynamic 
presentations and self-run¬ 
ning demonstrations with 
manual or automatic time- 
interval control. A built-in li¬ 
brary of 150 dip-art sym¬ 
bols makes possible further 
enhancement of charts and 
information. The package 
runs its own Xscript pro¬ 
gramming language, which 
helps you generate animat¬ 
ed slide shows. 

You can draw freehand 
graphics with choices from a 
palette of more than 
256,000 colors, 20 brush 
thicknesses, and four line 
thicknesses. The software 
also provides automatic 
generation of arcs, ellipses, 
circles, polylines, and rect¬ 
angles and commands to 
move, copy, scale, and ro¬ 


tate them. A selection of 45 
printer and plotter drivers 
ensures compatibility with 
most output devices. 

Presentation Graphics re¬ 
quires an IBM PC with 512K 
bytes of RAM (640K bytes 
for EGA or VGA), DOS 2.0, 
and a hard disk drive. 

Price: £99. 


Contact: Hakuto Interna¬ 
tional (U.K.) Ltd,, 33-35 El¬ 
eanor Cross Rd., Waltham 
Cross, Hertfordshire EN8 
7LF,U.K., 44-992- 
769090; fax 44-992-763300. 

Circle 1321 on Inquiry Cord. 


Prolog-2 Claims 
Windows 3.0 
First 

E xpert Systems says that 
its Prolog-2 for Win¬ 
dows-3 is the first Windows 
3.0 compiler that lets you 
produce true 32-bit applica¬ 
tions. The system operates in 
386 enhanced mode and 
makes available the full 
memory of the 386 micro¬ 
processor and paged virtual 
memory, offering a mem¬ 
ory space of up to 64 MB. 

The system lets you reap 
the benefits of the Windows 
3.0 environment with fea¬ 
tures such as a redesigned 
Prolog-2 user interface, lis¬ 
tener and trace windows that 
give you access to multiple 
edit windows and graphics 
windows, and 500K bytes 
of help text, including help 
on every built-in predicate 
of Prolog-2 and a Prolog 
glossary. 

The company has added 
extra predicates to Prolog-2 
to give you access to Win¬ 
dows functions. For exam¬ 
ple, you can construct dia¬ 
log boxes and menus and 
access the whole range of 
GDI primitives. 

If you want to use the 
Windows 3.0 Software De¬ 
velopment Kit, Prolog-2 of¬ 
fers a flexible interface to the 
C Language of any Prolog 
system. The system lets you 
code calls to C routines 
from Prolog and to Prolog 
from C; you can also write 
the bulk of an application in 
C and invoke Prolog as an 
embedded system. 

Prolog-2 for Windows-3 
requires a 386 or 486 com¬ 
puter with at least 4 MB of 
RAM and Microsoft Win¬ 
dows 3.0. 

Price: £1495. 

Contact: Expert Systems 
Ltd., P.O. Box442, Unit 12, 
7 West Way, Oxford OX2 
0RD, U.K., 44-865-794474; 
fax 44-865-250270. 

Circle 1322 an Inquiry Card. 
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Glyphix Lasqjet Ruts 


G lyphix fonts are unlike any other 
font software. Simple to install in 
WordPerfect or Microsoft Word. And 
simple to use. Glyphix has been tailored 
to die needs of international users. 

Glyphix makes using fonts easy. 
With Glyphix, the Fonts menus in 
WordPerfect and Word come alive. 
Select a font and a size from 3 to 120 
point. Then choose from effects like 
bold italic, bold italic, reverse, outline, 
shadowed text and more. 

Every font can be printed in either 
portrait or landscape, and includes a 
complete international diameter set. 
Your standard LaserJet Plus, D, IIP, 1 or 
HP DeskJet is till you need. Glyphix 
downloads your selected fonts on-the- 
fly when you print, automatically. 

Glyphix is the complete font 
solution for your LaserJet printer. 

Circle 464 on Inquiry Cord (RESELLERS: 465), 



International Distributors 

United Kingdom 

Ctri Alt Deli: 0906-662759 
laser Solutions: 737-778114 

Switzerland & Germany 

MiooVrsion AG: 1-383-3031 1 

France 

Execusofc 42-30-92-93 

United Slates & Other Countries 

SWFTE International. Ltd 
Tel: 302-234-1740 
Fax: 302-234-1760 


Your Glyphix Intro Kit Includes: 

Roman 
^ Corporate 
2f Rockland 
Sf 'ExchequerScript 
ffif Zingbats 

Choose One: □ 3 Vf disk □ 5W disk 
Choose One: □ WordPerfect □ MS Woid 

j Ask about our new German verson 


The Glyphix 
Font Lmy 

Glyphix offers you a worid of additional 
fonts to choose from Conrad your local^ 
dealer for details. 


Svtfte 


SWFTE International, lid. Stone Mi Office Park 724 Yorklyn Road Hockessin, DE 19707 



The Glyphix Font library 

□ Aero 

□ Army Itltick 

□ Avant Guard 

□ Baskerton 

□ Bongo Block 

□ Buckingham 

□ Capelli 

□ Carnegie 

□ Century 

□ Circus 

□ Classic Typewriter 

□ Copperf ield 

□ ditmnutivn EirifA 

□ Corporate Condensed 

□ Courier 

□ Dateline 

□ Dateline Condensed 

□ ^bitten- §<yUpt 

□ Don Casual 

□ Eterna 

□ Fulwri 

□ Garamand 

□ Garamand Condensed 

□ Gazette 

□ Gettysburg 

□ Gibraltar 

□ Greek ocpxSe 

□ Guthrie 

□ Harem 

□ Jewel 

□ Joulliard 

□ Katrina 

□ Letter Gothic 

□ jtlimudrrript 

□ New Xrk Dec© 

□ Nuts 

□ Obeblisk 

□ Oxford 

□ Padua 

□ Pi inwiin 

□ Prestige 

□ Souvienne 

□ Top Hat 

□ University Ornate 
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An Oracle Server 
for NetWare 

E urope Data Consults 
Novel LTCP/IF Intra- 
LAN for Oracle lets you 
connect an Oracle Server 
(running TCP/TP and Unix) 
and Oracle Clients (running 
Novell NetWare and DOS 
or OS/2). The product pro¬ 
vides on-line Oracle data¬ 
base access for Oracle appli¬ 
cations such as SQL*Forms 
and SQL*Report, 

IntraLAN runs on an in¬ 
cluded dedicated Novel) Net¬ 
work PC and provides for 
network management and 
protocol conversion from 
TCP/IP to IPX/SPX used by 
SQL*Net. You can easily 
install IntraLAN without any 
additional software on 
either the Unix Server or the 
DOS or OS/2 PCs, Also, 
all local PC software and 
local Oracle databases are 
still accessible to every PC in 
the Novell network. 

Price: 39,500 Dutch guil¬ 
ders for 70 users. 

Contact: Europe Data Con¬ 
sult BV, Westplein 2, 3016 
BL Rotterdam, The Nether¬ 
lands, 31-10-413-23-99; fax 
31-10-404-91-98, 

Circle 1324 on Inquiry Card, 



The IBM-compatible Mouse Board combines a keyboard and a 
MousePanel, which provides cursor and mouse functions. 


MouseBoard Keyboard 

Cherry Mik rose ha Iter's MouseBoard combines a keyboard 
and its MousePanel, which contains both cursor and mouse 
functions. You can use the MouseBoard just like a conven¬ 
tional mouse. 

With the MouseBoard you no longer have to constantly 
move one hand back and forth between the keyboard and the 
graphical input module. In addition, you don't need as much 
desktop space as you do to accommodate a mouse pad. 

The keyboard is compatible with IBM and Microsoft pro¬ 
tocols, and you can switch it to either cursor or mouse mode. 
Price: 484 deutsche marks. 

Contact; Elkose GmbH, Bahnhorstrasse 44, Moeglengen, 
Germany, 49-7141-4870; fax 49-7141-487210. 

Circle 1325 on Inquiry Cord- 


Clip Art 

for the Atari ST 

K uma Computers 1 new 
range of clip-art images 
for the Atari ST are full- 
page-size bit-mapped graph¬ 
ics in IMG and MAC file 
formats. The package also 
includes a utility that lets 
you convert them to other 
formats, such as Degas, 
Degas Elite, and Neochrome, 
for exporting into most 
desktop publishing and word 
processing programs. 

The initial range consists 
of 13 libraries of pictures 
under the titles Transporta¬ 
tion, Birds & Animals, Trees 
& Plants, Business Graph¬ 
ics, Food & Beverages, Peo¬ 
ple, Occupations, Carica¬ 
tures, Special Occasions, 
Signs &. Symbols, Sports Sc 
Recreation, Education, and 
Frames & Borders, Each li¬ 
brary contains approximately 
40 images. 

Price: £29,95 for each 
library. 

Contact: Kuma Computers 
Ltd. , 12 Horseshoe Park, 
Pangbourne, Berkshire 
RGB 7JW, U.K„ 44-734- 
844335; fax 44-734- 
844339. 

Circle 1326 on Inquiry Card, 



From the leading supplier 
ot world class Motif products 


IXt Limited 


62-74 Burleigh Street Cambridge CB1 tOJ England Teh +44 223 462131 

* OSF/Motif is tt trademark of the Open Software Foundation, X is the trademark of MIT. 


FAX: +44 223 462132 


UK 


Z 2 ?*62131 


Ini'! 


t^23462 


Sera 




tae * 1 


OSF/MotifDevelopment Kit 

A complete, ready-to-run kit for those developing Motif style 
applications on SunOS, We provide all the necessary tools and 
documentation so you can get going fast, and superior support through 
the IXI helpline and automatic bug fix updates. 

The 0SFI Motif Development Kit comprises: 

Motif Toolkit -a rich set of widgets. 

Motif Window Manager - u notable feature is it’s configurability. 




User Interface Language- allows rapid 
prototyping of a user interface without programming. 

New: Motif vl J with shared libraries far high performance. 

Training 

Our Motif Programmer's Workshop is an intensive 4 day course that 
equips delegates with a thorough understanding of GUI application 
writing. Includes full course materials and extensive hands-on. Can be 
held at your premises - just call IXI Sales for more information. 
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NON-STOP DAILY DELIVERIES TO EUROPE! 
AT UNBEATABLE PRICES! 


PRESALE 

CONSULTING 


POST SALE 
SUPPORT 


NEW AND NOTEWORTHY: 

Adobe Typo Manager for Windows . $105 

Scaleahle WYSIWYG fonls tor displays and non- 
PostScript printers. Supports all typefaces available 
foe PoslScripl and Display PoslScripl. 

Borland Ch v2.0. . $533 

Wjridcws Development without requiting MS 
Windows SDK! loci. Whitewater resource Tflkit 

Brief v 3.1. New versmnl. $334 

Gupta SQLWindows v 2.0 . £1684 

Create Windows and. OS 12 graphical applications to 
access SQL databases she easy wayf 

Multiscope Debugger for Windows , . . $440 

Two interfaces. - . Chaiacter made and as a Windows 
app Debug your Windows and DOS applications on 
a single screen. (00 second monitor necessary), on a 
dual monitor system through a serial cable or even 
through a LAN network 

Object Vision ... $164 

First ever end-user visual programming system lor 
Windows! Innovative, new visual programming toot 
that enables nan-technical professionals and 
managers to easily create interactive business 
pticattons (or Wb 


appEicatFDns !nr Windows 3.0. 

Snalltalk/V-Windows 
Combines a 


deueii 


...m 


while integrating wiiti ihe host Windows 3.0 
environment. 

Turbo Pascal tor Windows v 1 D.$305 

Create, edit, compile and run programs, ail from 
within Windows! 


CADD 

3D Drafting........ 

AutoCAD Release 11.. 

Design CAD 30 v3,1. 

0RAFIX CAD lor Windows vU.. 
Genersc CADD v5.0. 


CASE 

Case: PM for C++ v21. 

Casa. Windows v3,0.~..^...... 

Comped itor H v3.09. 

' syCASE' 


.371 

...5250 


...361 


...762 


EasyCASE Plus... 
Teamwork/PCSA v31 


.419 


......3323 

.1660 

..421 

..472 

.1090 


GRAPHICS 

Adobe Illustrator for Windows vl .1 

Autodesk Aninator vl .0... 

Corel Draw v2.0. 


506 


...536 


Cricket Graph for Windows. -221 

Designer for Windows ¥3.01 644 

GRASP wilhART00LSv3.5 ......205 

GSS Graphic Dvlpmrrt Toolkit for DOS v2.16.1028 

GX Graphics vl .0..._...300 

HALO v31 ..-. 

HALO Professional v3.0 . 

Harvard Graphics v2.3.„. 

MetaWINDOW v3.7h.. 


COBOL 

M icrosoft COBOL Ctrnipl ler v4.0... .1026 SkFizazz Plus vl 3. 

RM/COBQL-85 Development System v5,0.1396' 


...„...,423 

...635 

.559 

...414 

PCX EFFECTS V10. 152 

PCX Programmer's Tcolkit v4.0 .. .375 


.167 


COMMUNICATIONS 

Carton Copy Plus + Host v5.2. 

Crosstalk tor Windows vt.1„ r . 


.203 

.223 


ARTIFICIAL INTELLIGENCE 

Arity Combination PackvS.I.. 

PDC Prolog (Turbo Prolog) v3.21... 

PROLQG-fi Personal v2.15. ... 


ASSEMBLERS & LINKERS 

RTLink/Plus v4.1...593 

Blinker y1.11.......... 

Microsoft Macro Assembter v5.1..... 174 

Plink06+ v2.3.474 

Spontaneous Assembly v2.0.............300 

Turbo Debugger & Tools v2.0. J83 


BACKUP 

BacJK-It v3.1. 

Central Point Backup vfi.Q 

Copy II PC v5.0. 

Copy Jl PC Deluxe Ogdon Board v5.4. 
Horton Backup vl 1.-.. 

BASIC 



AQ MUlHSCOpr 
%£-' PerESC^fto 


HypsrlH&lp v 1 ,C 
Microsoft BASI 


...176 


...162 


Microsoft BASIC Pro Dvlpmni System v7,1.569 

Microsoft QuickBASIC Compiler v4.5....119 


PowerRASICv2.1.. 

BUSINESS 

ABC Flowcharter vt.1. 

Form Tool Gold v3.0. 

Grammatik Windows. 

instant OrgChanv 1,0. 

Lotus 1-2-3 v3.1 . 

Micrografk Charisma v2,0. 

Microsoft ExceJ-Winduws v3.D.... 

0RG PLUS Advanced v5.Q.. 

PerFOftM Pro. 

Quatiro Pro v2.0. 

SideKrckPlusvl.0 . 

Super Project Expert v2.0.. 

Timeline v4.0. 

Xerox Formflase Windows vl .1. . 


.135 


..332 

...106 

.1D1 

. 221 

.757 

.603 

.554 

.116 

.534 

. 573 

.235 

779 

.B17 

.554 


Aztec C Cross Development Systems. 

Borland C++v2.0.. 

CASYNCH MANAGER v3.0. 

C-lerp 386 v3.5. 

CLEAR* forCvl.D. 

Control Pak/PM.. 

Control Pak/Wmriows. 

DESGview API C Library vl .3. 

DESOview API Toolkit. 

Essential Communications v3.0. 

Essentia] Graphics via... 

graphicsMENU v3 0. 

Greenleat CrjmmLib v3.0.. 

Greenleal DataWmdows with Source v2.1. 
Guido vl.5... 


.593 

...229 

.470 

.227 

450 

...40fi 

..213 

...510 

363 

...455 

...253 

...467 

...593 


,...286 


Intel mm C Code Buikto Kll vl.O...01/ 

Lattice C DEvafopment System v&JL.~,.302 

Microsoft C Comp iter vS.0.. 569 

Microsoft QuickC v2.5.119 

Microsoft QuickC with QuickAssEmhter v2.5.232 

.336 

.... 144 

Pro-C with Workbench v2,0..1033 

Turbo C TOOLS v6.02. 102 

Vitamin C lor Microsoft C v4.8. 272 

WATCOM C m Professional v8.0...1672 

Zdrtedi C++ Developed Edition v2.1___..Ml 


Paradox Engine (C version) vt.0,.. rr „ 
PC-Lim y4.0.. 


Mirror IlhZQ..... . 

_„_152 

ProcommPlusv2.D 

133 

Remote? (Host 5 Caller) v2.(L. 

.. 130 

ftmarTflrm 3i(i w31.,. 

. .347 

Takeover. 

.297 

DATABASE & RLE MANAGEMENT 

ALPHA/Four vl 1 

,540 

AskSam v5.0. 

..404 

Cfarion Protesslonal Devetopar v2.1. 

.842 

Clipper v5.0. 

.931 

dBASE IV vl 1 .. 

.. .871 

cfbFast/PLUS v1,4. 

____312 

ibFasi/Windows vl .5. 

.446 

Documentor vlj . 

.285 

FairCom Toolbox Special Edition. 

.831 

Gupta SQLWindows v2 0. 

.1684 

Informix 4GL RDS/lD for DOS.... 

__.1327 

Microsoft SQL Server (1-5 users) vl , 1 .... 

..1207 

Oracie Developers Kil v5.1C.... 

..1240 

Parade# v3.fi .. ..... .. .. 

., ...905 


HARDWARE 

B03Sr-13 Math Coprocessor... 1066 

ASCII fatorrual 2400 Modem... 129 

ASCft InlEM al 9&D0b;js V 32 w th \-1 L 4P5 .79-4 

Expanz Expander Card. .... .237 

Practtcal 240DtPockEt Modem...200 

Frisian PS HMR iaaiafa FuH-Pana Scanner . ,906 

Ouickter2490 internal Modem ..113 

Gu-ckTpt Am V E&kW 42 Internal Modem , ,214 
OuLCjtrei 9600 Internal SendReceive FaxModem.32D 


GiMTb) 9600 Sendf ax Intern 
SfilisFAXtim Classic. 


lernal Modem, 


.164 

...697 

.267 

...446 


Parade* SOL Link vl.0. 

Q&A ¥3.0.. 

R&R Clipper and FoxBASEt Module 
R&R Report Writer tor XDB SC' 
R:HASE v3 1 

Jl Pramm ix’tfJ 

laltonat Data Manner v2 11 



DEBUGGERS 

MujOscope Debugger tor Windows vl.Q. 


8 with S 


ftfSBP^5MRz v4.Q... 


.440 

;oul Switch V40. 170 


....3345 


DESKTOP PUBLISHING 

Adobe Type Manager for Windows!*-®™ 

Astral Picture Publisher v2.1 —_ 

Facelift for Windows.... 

Freedom of the Press.._ 

Go Script Plus v3.0.... 

HiJaak v2.9... 


.IDS 

r3 

..446 

..336 

-241 


ScanMah PfusPG.. 

Wofldpart 2400 Pocket Modem... 

LAN & LAN READY 

AbdveDISC+ tunfimtted users} v4.fl.... .360 

AbmfiLAJ!t funlimited users) vl.OB....^.446 

Disk Manater-N tf’-Sovefl) V3.04..... m 

ELS Netware level 1v2.12....981 

ELS NelwBffc Level If v2.t5. 2069 

LANtastic 10 MBPS Ethernet Starter Kit v3 0. 

Nrtworkar Plus v2.2... 261 

Saber Menu tot MS Windows 3.0____464 

XirteNot ELS Level 1 & 2v2,D.........281 

MAC 

Adobe Photoshop...,... 944 

Adobe Typo Manager v2.U tOQ 

Go Wudto.. 11GB 

Easiackv2.5.215 

Freedom of the Press-v3.0 ..-—. —446 

HyperDesk y4 2. ..... 65 

Uplink Mac Connectivity P&ftvlO.—.,162 

Maltematica for Mac fl vl.2. 1264 

Pacemaker v4 0. 964 

Smafltalk/V NEk v2JJ.. -..._.203 

StSView II..495 

SUM II (Symantec UtfHtfeS for Mi) v2.D. ,180 

StflteiCarovl5....,.. .. 354 

Thigk C v4,Q.or Think Pascal v30...... ... .296 


Omni Page 7366 for Windows v21 .776 

" leMafcer v4.0...913 

ilfsh it! v2.0....203 

Xerox Venlura Publisher Gold v3.Q...900 


DISK/DOS UTILITY 

Disk Manager v4.03.... 

Lotus Magellan v2J0.. 

Mace Utftrties 1990. 

Norton Utilities v5.0. 

OPTuoe .. 


MEMORY MANAGEMENT 

■ 386 Max vS.i . ...... . 

AbovdDiSC+v4.0—... 

iLtom v?,Q?,. .....134 

M Expanded Memory Manager/386 v5.1.110 


PCTooteDelu^ve.O .. 

Q-DOSII v2.0.... 

SjpinRile ll vl.].. 

XTnes Pro Gold v2.Q. 

EDITORS 

Brief v3,1 .. 


.165 

.171 

.207 

.64 


Bnafwith dBriefv3.Q... 

Sage Professional Editor yl .1 . 

VEDIT PLUS v3 J ... 

FORTRAN 

F77L-EM/32 v3.0... 

Fodran Toolkit 1 v5.2.. 

Fortran TooN 2 ¥5.2. 


.60 

...117 

...170 


.334 


...474 

.355 

._.209 


GRAFMATIC & PLOTMAT1C.290 GeoWorts EnsambtB vl . 0 ... 

Miaosofl FORTRAN Compi l&r v5.0.. 516 Microsoft DOS v4.CH. 

RM/FORTRAN Development System v2.44.665 M icrosott Wi ndDws v3.0 

WATCQM Fortran 77/366v6.0..1414 Open DeskTop v 1.0 . 


...1245 

.133 

....218 
.290 

....516 


,.134 
. Ill 


GRAMvlG 
Tttrto EMSv6j0 
VcadvevSOS.. : 


■9J 

.. W" 


MODULA-2 

ErraStorgge with FulI Source#.0... ..93 

Logitoc-i Modula -2 DawtontRent Syslem v3.4 . .299 

Repertoire vl.6..152 

TppSpeod Mcduto-2 DOS ttoirpwrSfti vl.17 . ..281 

OBJECT ORIENTED PROGRAMMING 

Adof for Windows with Laiwuace: Extns. v3.D.1310 

. 593 

Cdjad Prnless'ona! vl 1.240 

Object Vision v.t i-L.. 164 

EilignalWV 205 VLT. .203 

Zifcim-fe Library vl.O. 300 

• • Comp ? tor v2 1 .242 

Z ortetb C++ Dssetopar's Edition /386 v2.1 .1186 

OPERATING ENVIRONMENTS 

1B6/3X Opiating System Release 3.2.. 534 

A X Aijsihced Irtteractive ExocuIjvb vl 1,..,. ...,1028 

DESPew3B6v2.3.236 

DR^OS v5.0. 245 

DRIUuftjiJSer DOS..B39 


USA 


* 


.199 

.„_iaa 

.176 

.2005 


SOFTWARE 


LIMMATQUAI 116 • 8001 ZURICH • SWITZERLAND 
TEL: 01-252 6710 • FAX: 01-252 7795 


Over 3,500 products carried. Call today for price list-disk. 

Circle 475 on Inquiry Cord. 


...3101 


OS/2 Extended Operating System vl.3.. 1100 

OS/2 Standard Opiating System vl .3...469 

VW388 Multitasking vl .22 .240 

OS/2 PRODUCTS 

Asymetrix ToolBook vl.O.. 509 

Display Write 5/2.436 

Microsoft OS/2 Presentation Mgr. Toolkit vl 2 . .... 574 

OS/2 Programmers Toolkit vl.1....1015 

Paradox v2.0.356 

PDC Prolog v3,2.. 094 

R:BASEv2 1.1080 

SideKick tor Pressntalion Manager vl .0 .235 

SmallfaiWV-PMvIi.500 

TopSpeed Modula-2 OS/2 Compiler v2.0.691 

Wide Angle for OS/2.120 

OTHER 

Dan Bricklms Demo II (Prototype?) v3.0.. 

Guide 3 far PC {HyperTexi) v3.0.. 

HyperPAD (HyperCard) v2.Q. 

Mace Vaccine (Virus Protection).. 

Microsoft Windows Entertainmenl Pack.. 

MK5 AWK {Lafiouagfi) v3.1..... 

MKSToolkil (UNIX like tools) v3.1 . 

PolyAWK (Pattern matching) v2.3. 

PolyLihranan [Source documentation) v2.3. 

PnlyMake v3.3„..... . .. 

PVCS ProfessFoual (Version Control) v3.3..593 . 

RPG ll Development System v3.1 . 

System Sleuth (Diagnostics) v2,1 ... 

PASCAL 

Asyncfi Plus vS .QL 

B-TreeFi^S . 

Gaf/Drive PlusrProfessiauai^O.. 

graohicstMENL) v3 0. 

Micrtisoli Rasca 1 Compiler v4.0 . % .347 

Miaosofl QuicsPaicatvi.D.. 119 

Objed Prcdessional vl } ...248 

Pascal ASYNC H MANAGER vT. 1.213 

Pascat TOOLS and TOOLS 2 v?.5-.213 

POWER TOOLS PLUS'(6 1..182 

.4 Q? 

Topa2v30. 

Turbo Analyst V6.0..., 

Turbo Pascal v6.Tt. 

Turbo Pascal Pnifestsiofl#'v6.0.. 

Turbo Ptos v5,5.. 

Tuibo FYctessiortai V 
View 232 vVO... 


W$gm s 

' .253 


SCIENCE & ENGINEERING 

Advanced Mam topical ion Pack .. 
CftrlWriter v4,0 
Devwe vZ.G. 

MathCad^.5... 

Matliemfllfpa 366 vl 2. 


...117 


. .34 2 
...564 


Mattiemabca torW-ndcws vl 2 .L...1581 

Malhpsk87.. .. .. .145 

SSP/PC Scienblic Subroutine Uoraiyyl ,0._.455 

SCREEN DESIGN & MANAGEMENT 

ransi - Console v3,01 . ‘M .185 

POWER SCREEN vl . 1. 

Vermont Vi&A*s v213.... 

WideAngtovLO. 

TRANSLATORS 


BAS C v3.2 . , 

dBx/dBport with Source v4.7.:. - ! IEiLklg^ 

FOR C++tor DOS . 

..,450 

.1490 

FOFlC with Binary Rurrtime v3.1 . 

For Sbucl v 11 

Z!!' ".'m“ 

UNIX/XENIX 

Gramnwik.. 

.,344 

Informix 4GL RDS/ID. 

..,4111 

Interactive AflC HITECH Multi-User Extension.. 
Interactive- Ardiitech Series Workstation Dvlpr... 
Interactive Moiit vl.O. 

.1074 

.2138 

.218 

tntaractive Motii Dovelopmenl System.. 

Norton 01 i lilies for System V v3,2.... 

Orade LINIX/Xenix 3B61 -user vB 0. 

.260 

..396 

.2728 

RM/CQBOl -85 Dvlpt. SvSiem v5.0. 

.2302 

SCO Microsoft FORTRAN Con?] iter v3.3. 

SCO Portfolio Sufte 386 v6.1. 

SCO UNIX System V/386 Oevlp System v3.2... 
VEDIT PIUS for UNIX/XENIX v3,24. 

.058 

_1875 

.1177 

.344 

WINDOWS DEVELOPMENT 

Asymeljix ToolBook vl .0.. 

Btrieve- Iq-j Windows v&.t. 

.509 

.665 

Halo Windows Toolkit vl.O.. 

PDC Windows Express v3.0 ... 

.629 

.94 

KnowledpePro for Windows vl.4. 

MS Windows Device Driver Dvlp Kit v3.0. 

MS Windows Productivity Pack...,.... 

.1092 

.572 

.74 

MS Windows Software Developers Kit v3.0. 

.572 

.164 


..500 

WindowsMaker v3.01 . 

.....1184 


1 Atl major credit cards accepted. 

1 3d day i nvoidng In? qual itiud organizations 
> Special discount for large or corporate buyers 
1 Prices do not include VAT or other local taxes 
1 Prices subjed to change without notice. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 




Monitor and 
Record Signals 

T he new version of Nano 
Computing’s Solar data¬ 
logging package lets you in¬ 
clude your own algorithms 
for calculation and control. 
The real-time PC-based pro¬ 
gram lets you monitor and 
record signals from many 
types of plants and equip¬ 
ment. It is particularly suit¬ 
able for research applica¬ 
tions and for small- to 
medium-scale process 
control. 

The calculations package 
lets you incorporate user-de¬ 
finable algorithms to al¬ 
most any degree of complex¬ 
ity for calculating values 
prior to storage or display. 
You can also make control 
set-points depend on dy¬ 
namic statistical functions. 

Solar includes features 
such as multitasking, fail¬ 
safe power-down protec¬ 
tion, password access con¬ 
trol, graphical trend 
displays, full help-screen 
facilities, on-demand re¬ 
ports, and data export facili¬ 
ties. The addition of alarm- 
handling facilities and three- 
term control makes Solar 
ideal for controlling unat¬ 
tended experiments and 
hazardous plants. 

Built-in flexibility allows 
easy customization to suit 


The Solar data-logging package lets you monitor and record 
signals from many types of plants and equipment. 


each application. You can 
tailor plant mimic diagrams 
to the user's requirements 
and record most types of 
logged data, as well as de¬ 
rived values and manually 
entered information. The 
system performs automatic 
averaging and data reduc¬ 
tion prior to storage. All 
values, whether real or de¬ 
rived, are limit-checked, and 
alarms are displayed and 
recorded in a separate file. 
To enable detailed off-line 
analysis, you can transfer 
data in Lotus 1-2-3-com¬ 
patible format while Solar 
is running in another 
computer. 

You can interface Solar 
with standard data acquisi¬ 


tion front ends, including 
multidrop remote collectors 
and internal I/O cards. So¬ 
lar comes fully configured 
and ready to run, complete 
with all necessary hardware, 
or Nano Computing offers a 
full programming and instal¬ 
lation service if you want to 
use your own equipment. 
Price: £3500 for the com¬ 
plete software system; £350 
for the Solar Toolkit 
software. 

Contact: Nano Computing 
Ltd., 2-4 Theatre Court, 
Northwich, Cheshire CW9 
5HB, IL K , 44-606-49937; 
fax 44-606-43959. 

Circle 1327 on Inquiry Card. 


Mini Silicon 
Disks 

T he Mini Disk is the lat¬ 
est addition to Micro 
Control Systems' range of 
Silicon Disk systems for the 
IBM AT. The new product, 
which has all the features of 
the Silicon Disk, is de¬ 
signed for applications where 
space and low power con¬ 
sumption are at a premium. 
An operating power con¬ 


sumption of only half a watt 
makes the Mini Disk ideal 
for extending the operating 
life of battery-powered in¬ 
struments and reduces the 
amount of heat generated in 
an embedded system. 

The disk requires a half- 
length expansion slot in your 
AT, where it fully emulates 
a disk drive. The Mini Disk 
has a capacity of 1 MB, of¬ 
fering even greater flexibility 
with flash EPROM. 

Price: £419 and up, de¬ 
pending on the memory. 
Contact: Micro Control 
Systems, Electron House, 
Bridge St., Sandiacre, Not¬ 
tingham NG10 5BA, U.K., 
44-602-391204; fax 44- 
602-391201. 

Circle 1328 on Inquiry Card. 


Micro Control Systems designed the Mini Silicon Disk for IBM 
AT applications where space and low power consumption are at 
a premium . 


Combat 

Macintosh 

Viruses 

M icrocom Software Di¬ 
vision has upgraded its 
Virex antivirus software 
package to counter two newly 
reported Macintosh virus¬ 
es. Virex 3.1 also marks the 
first application of the soft¬ 
ware's user-configurable up¬ 
date system, so you can di¬ 
agnose newly discovered 
viruses. 

The new viruses, a strain 
of MDEF and a new strain of 
nVIR, known as nCAM, 
bring the total number of 
known Macintosh viruses 
to 31. The MDEF strain in¬ 
fects applications and Sys¬ 
tem files, resulting in system 
crashes and garbled pull¬ 
down menus. The nCAM 
virus also infects both ap¬ 
plications and System files. 
Price: £65. 

Contact: Microcom Soft¬ 
ware Division Ltd., 2D 
Dukes Court, Duke St,, 
Woking, Surrey GU21 5BH, 
ILK., 44-483-740763; fax 
44-483-740764. 

Circlo 1329 qn Inquiry Card. 
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?/ lets you use your 
office PC as though 
you were there... 


M-GROUP 


M-Trade, the networking specialists, brings you 
the CO/Session range of PC remote control 
communications products. CO/Session allows you 
PC to PC, PC to LAN and PC to X.25 packet 
switched system access. 

CO/Session remote access communications 
software enables you to do everything you 
previously had to do in your office-&&£ from the 
location of your choice and at your own 
convenience. 

Via modem, you can access (even transfer) files, 
run programs, print reports, use on-line 
network resources, and more, just as 
though you were seated at the 
keyboard in your office.... / 


even when 
you're not 


Even when you re at home...before 
dinner...when you get back from the 
health club...after you read the 
children a story. Even 
when you're on the 
Jjfc. road...in you're hotel 
room. 


_ at a branch 

office...calling on 
a client. CO/Session 
can help you accomplish 
all you have to do while 
allowing you to enjoy the things you 

want to do. 


M group 



A product olTrition Technologies Inc. 


CO/Session is available throughout Europe 

Call for details. 


Austria ED1COM Tel. +43-1 408 5993, Fax. +43-1 408 7644 Belgium AKAM ELECTRONICS nv Tel, +32-3 457 30 00, Fax. +32-3 457 38 00. France 
DATA-PRIWT S.A Tel. +33-1 46 02 11 26 Fax, +33-1 46 02 23 49 Germany THE TECHNOLOGY COMPANY Tel. +49-30 882 7292, Fax +45-30 882 2418 
and DIGITAL DATA GmbH TeL +49-30 391 60 81. Fax +49 30 392 90 29. Netharlsnds LANdis TeL +31-30 48 94 11, Fax. +31-30 43 69 94 and UNIT 4 
INTERNATIONAL Tel. +81-78 230 899, Fax, +31-78 102 907, Norway SCS AddOnWare fiJ S Tel. +47-2 364300, Fax. +47-2 207039 Sweden AU-SYSTEM 
TELEDATORER Tel. +010-46 87267770, Fax +010-46 8911560 Switzerland ONLINE STORE AG TeL +01 (Ml 75 20366, Fax +01 (Ml 75 20367. 


M-TRADE {UK l LTD 

No 11 Norrhlj^a5 praspot;! 

Puiney Bridge Road 
London 5W18 1HR England 

Tel 44-Q1-377 1 711 
Fax 44-01-874 7265 





NEWS 


WHAT'S NEW • INTERNATIONAL 




Professional 
Video Titling 
on an IBM PC 


N ow you can produce 
professional-quality 
video titling effects on your 
IBM PC with Maze Technol¬ 
ogy's PC-Tiller, The soft¬ 
ware package provides subti¬ 
tling and full-screen titling 
over imported or captured 
graphics images and dozens 
of selectable screen transition 
effects. It also produces 
smooth, continuous vertical 
roll and horizontal crawl in 
EGA and VGA high-resolu- 
tion graphics modes even 
on 8088 machines. You can 
import ASCII text from 
most word processors or edi¬ 
tors and gel externa! control 
for automatic replay control 
via an edit controller. 

Other features include 
automatic timed or manual 
cuing of titling sequences 
and real-time font rendering 
of bold, underline, drop- 
shadow, and extrude in any 
color, direction, or depth 
with adjustable automatic 
kerning, PC-Titler comes 
with 20 high-resolution fonts 
and a screen-capture utility 


PC Tiller provides subtitling and full-screen titling over 
imported or captured graphics images and dozens of selectable 
screen transition effects. 


Paratech’s 

Super-Memory 

TRAM 

P aratcch Solutions 
hopes to satisfy the 
cravings of memory-hungry 
users with its PST204 Super- 
Memory Transputer Mod- 
ule, which provides applica¬ 
tions with 72 MB of local 
DRAM, The PST204 itself is 
a Size 4 TRAM with 8-, 

I6-, or24-MB options. It fa¬ 
cilitates access to the 72 
MB of local DRAM through 
the use of sister TRAMs, 
which are Size 3 TRAMs 
with 24 MB of RAM. 

The address, data, and 
control lines are externally 
available on both TRAMs, 
which lets you daisy-chain 
them. A single PST204 can 
support up to two sister 
TRAMs, giving a maxi¬ 
mum of 72 MB of direct stor¬ 
age to a single transputer, 
supported on a B008-eompat- 
ible motherboard. 

Price: £2350 with 8 MB of 
DRAM, 

Contact: Paratech Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR5 2NH, 

ILK., 44-81-763-1540; fax 
44-81-763-1534, 

Circle 1331 on Inquiry Cord. 


that lets you title over images 
from most PC packages, 
PC-Titler requires an 
IBM PC with 512K bytes of 
RAM, DOS 3,1, and an 
EGA or VGA card with 256K 
bytes of on-board RAM. 
Price: £199.95. 

Contact; Maze Technol¬ 
ogy, Zenith House, 210 
Church Rd., London E10 
7JQ, U.K., 44-81-556-5620; 
fax 44-81-539-2608. 

Circle 1330 on Inquiry Cord, 


The PST2Q4 
TRAM gives 
applications 
72 MB of local 
DRAM . 


The MIDI 
Saxophone 

I f you are a saxophonist 
expanding into MIDI wind 
synthesis, then Soft Wind 
instruments' Synthophone 
may be for you* The pack¬ 
age lets you play MIDI syn¬ 
thesizers, modules, or key¬ 
boards for total access to 
electronic sound* 
Synthophone EPROM 
2.3 provides a traditional 
saxophone mouthpiece with 
full dynamic response plus 
standard sax fingerings so 
that you retain your personal 
playing technique. You can 
set it up for live use on stage 
or for complex setups in 
your studio. The package fea¬ 
tures let you add powerful 
chords to your melodic lines; 
play in the keys of C, E- 
flat, or B-flat over a total 
range of more than eight oc¬ 
taves; include your personal, 
customized altissimo fin¬ 
gerings; and update the soft¬ 
ware through simple do-it- 
yourself chip exchange. 

You can produce chords 
diatonic to any selectable 
key. Through simple 
EPROM exchange, the in¬ 
strument lets you input six 
freely definable chord bases 
that you can modify for 
your needs. You can further 
influence the inversion and 
dissonance of these chords 
through changes in lip pres¬ 
sure to the reed on the 
mouthpiece. Synthophone 
then lets you program the re¬ 
sulting chordal voices to 
occur each on a different 
MIDI channel to achieve 
true multitimbral playing 
from a wind controller. 

Price: US$3450. 

Contact: SoftWind Instru¬ 
ments, Munsteigasse 52, 

3011 Bern, Switzerland, 
41-31-22-28-20; fax 41-31- 
95-15-48. 

Circle 1332 on Inquiry Cord. 
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FAST* 


entry level 


J the electronic drafting board \ 
that signals the dawn of a new \ 
era in CAD/CAM technology 

® is comprised of hardware boards and CAD softwarelll 
installed on any AT-compatible i 286 based PC. Using the 
HW and SW facilities provided by CADKIT®. inexpensive PCs are 
transformed at low cost into sophisticated, high-end, turn-key, 
professional CAD workstations. 


HARDWARE 

AT-compatible CPU board 

Morotola MC 66020/30 • 
Motorola MC 68881/82 • 
2-8 MB DRAM • 
8-16 bit AT-bus l/F • 
2 output connectors • 




HARDWARE 

AT-compatib!e GRAPHICS board 

•AMD QPDM 

• iphi:s j-iC-iSM; v 

•1024x768 or 1280x1024 pixel 
resolution 

• RS170 RGB not interlaced l/F 
•2 RS232C l/F 


CAD/CAM SOFTWARE 


FAST® 

2D-3D Mechanical Engineering 1 


ORIVER© 
21/2 axis CAM 1 


CAD/CAM SOFTWARE 

BUILDER© 

• 2D-3D Building Engineering 


TRIDENT® 

1 3D Surface Modeler 


Distributors 

wanted 


BUILDER . CADKIT DRIVER FAST . TRIDENT , are legjstered 
trademarks by Y □ £ VIDEO DISPLAY 5VSTTMS S p A 
AT is a trademark by IBM ebrp 


Distributor price 


VIDEO DISPLAY SYSTEMS 
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With Ranger Link, you can transfer files between an IBM PC and 
a ZS8 notebook computer. 


High-Speed 
PC-to-Z88 File 
Transfer 

R angerLink lets you 
transfer files between 
an IBM PC and the Z88 
notebook computer. You can 
use the package for applica¬ 
tions where you are using the 
Z88 as an extension of a 
desktop PC system and want 
to take data into the field 
and bring back reports, 
notes, and correspondence 
written on the move. 

The package lets you 
transfer files between any 
drive or directory on the PC 
and any device or directory 
in the Z88. RangerLink 
also offers multiple file 
transfers and true data 
transparency, along with the 
ability to mark multiple 
files or the contents of entire 
directories for transfer in 
either direction. 

RangerLink consists of 
an application EPROM for 
the Z88, a 5 Vi - or 3 x h -inch 
program disk, and a connect¬ 
ing cable. The Z88 drives 
the software, which displays 
windows showing the cur¬ 
rent PC and Z88 directories 
and a command menu. 

You can select com¬ 


mands from the menu or 
from a range of shorthand 
functions. RangerLink lets 
you select devices and di¬ 
rectories on both the PC and 
the Z88. You can also 
create new files and copy, re¬ 
name, or erase files. 

The communications 
protocol used to communi¬ 
cate between the computers 
continuously checks for the 
connection, so you don’t 
have to start the programs in 
any order. If the Ranger- 
Link program is interrupted, 


it automatically reestablish¬ 
es communication when you 
reinvoke RangerLink, 

While file transfer is in 
progress, the Z88 screen dis¬ 
plays the name of the file 
currently being transferred, 
its size, the progress of the 
transfer (in real time), and 
the number of files waiting 
in the queue. Filenames ap¬ 
pear in the destination de¬ 
vice window as they are 
transferred. 

RangerLink's Type fea¬ 
ture gives you a quick look at 


the contents of any file on 
the Z88 screen. 

Price: £49,50, 

Contact: Ranger Com¬ 
puters Ltd., The Innovation 
Centre, Houghton Green 
Rd., Moulton Park, North¬ 
ampton NN2 7AH, U.K., 
44-604-791064; fax 44-604- 
791114, 

Circle 1333 on Inquiry Card, 


Two New 
Lotus Add-Ins 

T he 4-5-6 World range 
of Lotus 1-2-3 enhance¬ 
ment products has two new 
products: Viewpoint II, a 
screen manager, and JetSet, 
a program that helps you con¬ 
trol your laser printer. 
Viewpoint II offers com¬ 
pressed screen formats that 
let you view a year's worth 
of data at one time on your 
CGA, EGA, VGA, or Her¬ 
cules screen. The spread- 
sheet-map facility gives you 
a bird's-eye view of your 
worksheet. You can zoom 
in on the data that you re¬ 
quire or use it to locate key 
areas of a spreadsheet with 
which you are not familiar. 

The software lets you ad¬ 
just the number of columns 


Desktop FORTRAN - 

EXPERTS AGREE WHAT TO BUY - THEY JUST CANT AGREE WHY! 


.3KSSSS. 

PtrWf t ^ 


. power 

f (PSS/E) 


‘The F-TN77 compiler has allowed us lo port DUr 
main-tr uni e apphcaitons so .W6 micros with minimum i 
effort The speed of pmipilalion is incredible* The 
* run time permrmancs is fantastic, full support lor 32-bii 
t operations and <he RKJ307 coprocessor means our 
programs mn like lightning!’ 

Tony Fin pm nek, Exploration Consultants Lid 


"The ease of use. speed, debugging facilities. dynamic 
libraries wjlft resiling small EXE files, and extensive 
library routines made it a joy to use," 

H, 


'For lit"! ^ 


™plter stands out fra w. J ? environment' 


'By tar the tastes! and mosl complete t 

compiler that I have ever seen or used in the DOb ] 

Tim Wooi * 


FTN77/3S61 



FAST, FRIENDLY & FULLY FEATURED 

(visTfUBimes fob most eoumetes) 


SALFORD SOFTWARE MARKETING LTD. MAXWELL BUILDING • THE CRESCENT • SALFORD M5 4WT. 

TELEPHONE: 061 745 5678 • FAX: 061 745 5666 T V,, . -—.— - 

UfV/X »£KS/ON 

available NOUJf I 


FTN77 386/486™ extending DOS. 
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Introducing the newlurboPS Personal 
Series laser printers. 


Resolution close up, 

13 paint Courier enlarged SflQSfc. 


Tkke it from Fred B. Dull With NewGen™ ThrboPS Personal 
Series printers, your documents will look amazingly crisp, dean 
and professional 

With our new line of personal PostScript-compatible printers, 
you can greatly enhance images 
beyond your wildest imagination. The 
TurboPS/40Gp™ (400 dpi) and the 
TurboPS/30Op m (300 dpi), both offer 
the convenience and compactness of a 
personal printer. And proprietary fea- d . 

hires the competition can’t touch. TurbarsSoop with it ] 

Like Image Enhancement Technology (IET)T standard on the 
TurboPS/400p, to smooth characters, lines and curves. And 
Automatic Recognition Technology (ART)™ that smartly selects 





TurboFS/400p 


NewGen, NewGen Systems Corporation,, NewGen Inro, TurttfPS/30ftjj r Tu Efrtftje Eaturoeroent Technology (ITT) 

and AusunulLi' R*-rofliul inn TriirhimiEogy I ART) iH iiaaematks ad NttwGen Systems Corporation Inidmagcis ,1 trademark at 
MkrOwft Corp. l\wlSmi?t is i rtgiSleredi trtde&Utf k til Adobe Systems, Ifltf" New'Gen , 9Ttl9t5crip4 kngiuge interpreter is bitty 
compatible with Adobe fpslStripF, 


interfaces and emulations without operator intervention. 

A second paper tray, memory cards, SCSI interface and other i/O 
expansions are among the options when you’re ready to upgrade. 

All this at a surprisingly low price. 

To learn more, or for your nearest 
Authorized Dealer, contact NewGen ^ 

today. The NewGen TtirboPS Personal 
Series laser printers. If they can do this 
much for Fred R, Dull, just think what 
they can do for you. 

Dealer inquiries welcome, 

Ja m 

NewGen Systems Corporatism 

17580 Newhope Street, Fountain Valley, CA 92708 
Telephone (714) 436-5100 FAX (714) 641-2800 

National Sales Office: 

Telephone (612) 942-5665 FAX (612) 942-5923 






















ARDS 

PARALLEL 
ROCESSING 


Unix-1 ike operating system for transputers 

Posix and BSD libraries 

X Windows or MS Windows 

fully distributed client server model 
no limit to number of processors 

supports multiple users and TCP/IP networking 

extensive parallel support, includes automatic 
task mapping, load balancing, multiple threads 

comprehensive support tools: 
file servers, network libraries, multi-processor 
source debugger, graphic libraries etc... 

C, Fortran, Pascal, Modula-2, 

Strand and assembler 

development systems include PC & SUN 


Distributed Software Limited 

, The Makings* Charlton Rd,, Shepton Mallet* 
w* * • Somerset BA4 5QE, UK 

Tel: [+44](0) 749 344345 Fax: l+44j[0) 749 344977 

Please call DSL for the name of your nearest distributor. 
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and rows that you can view 
at one time, change the 
screen color combinations, 
and print your current 
screen. You can save all 
these settings to a file for 
future use. 

Viewpoint II includes a 
set of templates that help you 
set up a basic financial 
schedule that includes profits 
and losses and fixed-asset 
registers. The software re¬ 
quires Lotus 1-2-3 release 
2.0 or higher. 

JetSet is an add-in pro¬ 
gram for Lotus 1-2-3 and 
Symphony that helps you 
control your Hewlett-Packard 
laser printer. It lets you set 
margins in inches, paper feed 
to automatic or manual, 
line spacing and character 
spacing, headers and foot¬ 
ers, compressed print, under¬ 
lining, and portrait or land¬ 
scape orientation. 

If you use font car¬ 
tridges, you can easily select 
fonts from a menu. If you 
use soft fonts, you can also 
select them from a menu or 
download them to the laser 
printer directly from JetSet* 
You can also mix fonts with¬ 
in a printout by inserting 
simple mnemonics into the 
spreadsheet* JetSet can gen¬ 
erate high-quality output by 
mixing proportionally 
spaced text with column- 
aligned numbers on the 
same page. 

JetSet requires Lotus 
1-2-3 release 2.0 or higher 
or any version of Symphony* 
Price: £59 for Viewpoint 
II; £89 to £99 for JetSet* 
Contact; 4-5-6 World Ltd., 
Wellington House, Butt Rd., 
Colchester, Essex C03 
3DA, U*K*, 44-206-44456; 
fax 44-206-763313* 

Circle 1334 on Inquiry Cord* 


ComputerEyes/ 
Pro for PAL 

he Mac II version of 

the ComputerEyes/Pro 
video digitizer accepts PAL 
or SECAM video and offers 
high-quality image capture 
from standard video sources 
with resolutions of up to 
640 by 4SO pixels at 24 bits 
per pixel (16.7 million 
colors). Like the NTSC ver¬ 
sion, the new PAL versions 
of ComputerEyes/Pro can 
capture an image from stan¬ 
dard video devices (e.g. t 
camcorders, VCRs, and 
still-video cameras) and save 
them in popular file for¬ 
mats. The software saves the 
images for use in applica¬ 
tions such as desktop publish¬ 
ing, image databasing, mul¬ 
timedia, and graphic arts* 
Also, the PAL Computer¬ 
Eyes/Pro has both a standard 
RCA composite input and 
an S-video input for optimal 
images from cameras that 
are capable of S-video* 

The Mac version of PAL 
ComputerEyes/Pro is a Nu- 
Bus card that works with 
the Mac II family. Capturing 
color images requires an 8- 
bit or 24-bit display and at 
least 2 MB of RAM* The 
Mac version saves images in 
PICT, PICT2, TIFF, and 
MacPaint formats. 

The IBM PC version of 
PAL ComputerEyes/Pro is an 
8-inch card that requires an 
IBM PC, XT, AT, PS/2 
Model 25/30,386, or 486 
machine with 640K bytes of 
RAM, DOS 2.1, and VGA, 
MCGA, or Super VGA capa¬ 
bility. This version saves 
captured images in formats 
such as PCX, TARGA, 

TIFF, GIF, and ColorRix. 
Price; 5450 Danish kroner. 
Contact: ALS Trading, 
Tistrupvej 25, P.O. Box 23, 
2650 Hvidovre, Denmark, 
telephone and fax, 45-31-49- 
99-23, 

Circle 1335 on Inquiry Card* 
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PURE 

MAGIC 

Computer Aided Programming 
Application Generator and Relational Database 


Yes, ‘PURE MAGIC’ is what thousands of 
professionals all over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 
MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 



MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

‘There is no competitive product” 

(PC TECH JOURNAL) 

“One of the most powerful DBMS packages 
available” (PC MAGAZINE) 

“Excellent overall value” (PC WORLD) 


Programming Power 

★ Awarded 1 st Place by PC WEEK Poll - January 
1989 

★ Outright Winner of Australian PC WEEK 
Database Challenge - Sydney, March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

★ Huge savings in software maintenance costs 

★ Integral IBM™ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Portability between various operating systems 
- PC-DOS™, Unisys-BTOS™, 

Convergent-CTOS™ 

STATE-OF-THE-ART FEATURES 

★ Automatic non procedural processing 

★ Quick prototyping tool 

★ Full multi-user RDBMS 

★ Multi-file pop-up windows and zoom 
techniques 



Distributor and Dealer Enquiries 
Welcome. 



Magic Headquarters: ■ Israel: MSE Ltd., 3 Bezalel St., Ramat Gan 52521, Tel: [972 31 751 1914, Fax: [972 31 751 6218, 751 1901 ■ U.K.: MSE UK Ltd. Tel: [44 811 902 
8998, Fax: [44 811 903 1465 ■ France: Magic France S.A., Tel: [33 11 4897 4820, Fax: [33 11 4897 8125 ■ Germany: M-Computer/E.P.G., Tel: [49 891 4610-0127, Fax: [49 
891 4610 0125 ■ Austria: M-Computer, Tel: [43 222J 5359 860, Fax: [43 2221 5359 861 ■ Hungary: Medicor Medoi^ Co., Tel: 136 1J 129 4281, Fax: 136 1J 149 5957 ■ Australia: 
Sigma Data Co., Tel: [61 21 957 3777, Fax: [61 2] 957 2013 ■ The Netherlands: A.V.R., Tel: [31 10} 434 3262, Fax: [31 101 4600 805 ■ Switzerland: Elex information, Tel: 
[41 22J 738 1190, Fax: [41 22J 738 1190 ■ U.S.A.: Aker Corp., Tel: [1 7141 250 1718, Fax: [1 7141 250 7404 ■ Japan: Wbcom Co. Ltd., Tel: [81 3J 3895 0097, Fax: [81 3J 
3895 8636 ■ Thailand: Betagro Ltd., Tel: 166 2] 318 8754. Fax: [66 2J 318 8766 ■ Italy: Sapc s.r.l., Tel: [39 11] 762 102, Fax: [39 111 997 4974. 
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More Slots 
for Your 
IBM PC or AT 

B lue Chip Technology 
offers a solution to the 
problem of vanishing ex¬ 
pansion slots in today's 
smaller PCs with its EXT- 
12, which adds up to 11 slots 
to IBM PC-compatible sys¬ 
tems, Two versions are avail¬ 
able: one for 8-bit PC slots 
and one for 16-bit AT slots. 

The EXT-12 consists of 
an all-steel 19-inch rack- 
mount chassis with neo¬ 
prene seals and a front panel 
that is dustproof and water 
resistant. Mounted within the 
chassis is a 12-slot back¬ 
plane, a fan, and a 15G-W 
power supply. The power 
supply is 110/220 V 
selectable with a rear- 
mounted on/off switch. You 
can mount up to 11 full- 
length TBM PC or AT cards 
within the chassis. 

The core of the system is 
a pair of cards that transmit 
and receive the PC bus sig¬ 
nals, These cards provide ex¬ 
tension of the internal PC 
bus, outside the PC and back 
into the EXT-12. Once ex¬ 
tended in this way, the extra 
slots simply become avail¬ 
able to your system. 

Price: Starting at under 

£ 1000 . 

Contact; Blue Chip Tech- 
nology, Hawarden Industrial 
Park, Manor Lane, Dee- 


side, Cl wyd CH5 3PP, U K., 
44-244-520222; fax 44- 
244-531043. 

Circle 1336 on Inquiry Card, 

Biosoft’s 
Genetic Sequence 
Processor 

^ eneJockey lets you 
%5r. edit, manipulate, and 
analyze nucleic acid and 
protein sequences on your 
Mac Plus. In addition, the 
software package can gener¬ 
ate optimized polymerase 
cha i n-re act ion pr i me rs. 
GeneJockey can scan nucle¬ 
ic acid sequences to select all 


possible pairs of oligonucle¬ 
otides suitable for use as 
primers to direct efficient 
DNA amplification by the 
polymerase chain reaction. 
The package includes se¬ 
quence alignment and con¬ 
catenation facilities that let 
you import or export se¬ 
quences to other programs. 
You can search in the Gen- 
Bank and other libraries, as 
well as GeneJockey's own 
files and perform restric¬ 
tion analysis with recognition 
sequences given for over 
400 restriction enzymes; you 
can also add your own. 
Built-in communications rou¬ 
tines provide on-line access 
to databases from within the 


GeneJockey environment. 

You can enter nucleic 
acid and protein sequences 
from the keyboard or im¬ 
port them as files in other 
formats. The program dis¬ 
plays sequence data and an¬ 
notations in the same win¬ 
dow, and lets you have up to 
30 windows open at the 
same time, letting you assem¬ 
ble sequences from several 
sources. GeneJockey can ver¬ 
ify the sequences you enter 
by hand by retyping or hav¬ 
ing the machine read back 
the sequences. 

GeneJockey provides 
standard procedures for ma¬ 
nipulating sequences. You 
can reverse both types of se¬ 
quences and complement, 
invert, and translate nucleic 
acids to protein. In each 
case, GeneJockey opens a 
new window to contain the 
modified sequence and 
leaves the original 
unchanged. 

The software lets you 
search databases and im¬ 
ported files simultaneous¬ 
ly. You can search the com¬ 
ments section of the files 
with keywords you have en¬ 
tered at the keyboard or 
search the sequence sections 
using the sequence dis¬ 
played in the front window as 
a template. The program 
estimates the search time be¬ 
fore it initiates the search, 
lets you search a single se¬ 
quence with a short subse¬ 
quence, and provides wild- 


SA-9600 

Stand-Alone RADIO MODEM 

Async/Sync RS- 232 connection to 
virtually all types of computers 

406-470, 806-960MHz Frequencies 
Encryption capable 
Up to 15- mile range; 
hundreds of miles with 
repeaters/ am plif iers 

Full or Half Duplex 



WIRELESS 

DATA COMMUNICATIONS 
for 

Mini and Mainframe Computers 

□ Transparent radio link - 
no software modifications 

□ Voice option 

□ FCC CERTIFIED 450-470MH* 


35 Orville Drive, Bohemia, NY, USA 11716 


NNgGKPKTK 


PC- compatible plug- in board 
(PC-9600) also available 


TEL (01) 516-589-6800 • FAX (01) 516-589-6858 
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UNITED HITECH - WORLD 
LEADER IN 486 ISA/EISA 

MAIN BOARD 
mbi».TECHNOLOGY 

EISA 486 Baby-Size 
Main Board 


486EL-50 

EISA 486 Mailt Board 


United Hitech, Taiwan’s only EISA 486-50 and baby* 
size EISA 486 board, is the market I carder in 486 
board technology* Providing a full range of 486 
EISA/ISA and 386 ISA boards. United Hitech can 
deliver what you need, when you need it. As reported 
in the September II, 1990 and 1 1991 issue of PC 
Magazine, United Hi tech's U.S. affiliate (Advanced 
Integration Research) supplies 486 system boards to a 
number of renowned OEM’s who demand consistent 
top quality. Isn’t it time you bought from the industry 
leader — United Hitech? 


WELCOME OEM 
AND DISTRIBUTOR 
INQUIRIES 


C323-224 


Booth No 


Com pl TF.x 91 


June 4-10, 1991 

WEI WORLD TR4DE C ENffB 


386 AS 

486LC-33 

486EL-33 

486S-33 

EISA Controller 

386-25/33/40 

486 ISA 

486 EISA Main 

486 ISA Baby 


Main Board 

Main Board 

Board 

Size Main Board 



Manufacturer & Exporter 

UNITED HITECH CORPORATION 

7F*t, No. 1. Wu-Chuan 1 Road Hsin Chung City, 
Taipei Hsien Taiwan, R.O.C, 

Tel: 886-2-299-3125 - 30 Fax: 806-2*299-3210 ! 


In the U.S,, please contact 

ADVANCED INTEGRATION RESEARCH 
657 N, Pasteria Ave, Sunnyvale, CA 94086 
Tel: (408)737*8200 Fax: (408) 737-9997 
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_P 5 

BBjHnpression 


Interface 


Power 

Weight 

Size 


Software 


RS-232 (9-pin) of Computer or 
Terminal,2 RJI1 phone jacks 
One 9V alkaline battery or 
AC/DC adaptor 
130 gins (with battery) 

5,1 X 2.3 X 1.1 inch 
(105mm x 59mm x 23mm) 
Operation: Auto answer. Auto Dial* Auto 
Detection of Fax or Data 
Compatibility: 

Fax: GUI facsimile; CCITT 
V,29, V,27 

Modem: BELL 2I2A, 103A, 
CCITT V.22, V.21 
Background send and receive, 
auto print after receive. 
Multiple file formats. Time 
scheduled transmissions. 


JaSairiMii) idsirsO iU/IfJ 


Send/Receive fax from: 

CCITT Gill fax machine 

CCITT T.30 and T.4 Gill Fax 9600 bps 

CCITT V.29 ler with fall back to 7200. 

Data Modem: 

Bell 2I2A, 103: CCITT V.21. V.22 
(2400 bps & 1200 bps) 

Software Feature: see us at: 

Same as TP96/24 S/R 
Pockei Fax & 

Data Modem A1030 


Compith‘91 



1TECHPOWER COLTD, 

20th FI . No, 1058 , Mingsheng E. Rd. r 
Taipei, Taiwan, R. 0> G 
Tel: (02) 753-1930 

Fax: 886-2-7531940 * 886-2 7J53 i05 
Atl brand names are register ad trademarks of their 
respective owners 
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card characters for 
searching for consensus 
sequences. 

Sequence analysis com¬ 
mands include Align-Simple, 
Align-Exhaustive, Matrix, 
Reading Frames, Hydropho- 
bicity Plot, Sequence Infor¬ 
mation, and Restriction 
Analysis. You also get com¬ 
munications routines that let 
you use on-line databases 
from within Gene Jockey. 
Price: £250. 

Contact: Biosoft, 22 Hills 
Rd., Cambridge CB2 UP, 
U.K., 44-223-68622; fax 
44-223-312873. 
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Total Recall 

ecall Plus provides in¬ 
stant access to informa¬ 
tion on IBM PCs. The 
package can read existing 
text or word processing 
files and automatically build 
an index of every word or 
number while interpreting 
and retaining the natural 
structure of the document. 

Unlike conventional 
DBMSes, Recall Plus re¬ 
quires no predefinition of 
keywords or fields and no ar¬ 
tificial structuring of your 
information. Instead it takes 
the contents of your existing 
text or word processor files 
and automatically builds an 
index of every word or num¬ 
ber it encounters. You get a 
system that retains and inter¬ 
prets the natural structure 
of your data and lets you 
build libraries of informa¬ 
tion with a minimum of 
effort. 

Searching with Recall 
Plus is equally straightfor¬ 
ward—simply enter any 
word or phrase, and the pro¬ 
gram instantly retrieves it. 
The response time is imme¬ 
diate regardless of library 
size—a single Recall Plus li¬ 
brary can contain as many 
as 65,000 individual docu¬ 
ments, amounting to 2 giga¬ 
bytes of text. In addition to 
searching for single words 


or numbers, Recall Plus can 
search for combinations of 
words and numbers using 
AND, OR, or NOT. The 
software also supports full- 
phrase searching and wild 
cards (* and ?). 

The included thesaurus 
lets you enter synonyms 
(words and complete 
phrases) that reflect your 
own application. Automatic 
synonym scanning means 
that whenever you search 
for a word that occurs in the 
thesaurus, the software in¬ 
stantly displays a list of syn¬ 
onyms that you can edit or 
include directly in your 
search. 

At any time during a 
search, you can display a list 
of relevant titles or go di¬ 
rectly to the full text. Recall 
Plus highlights the words 
you have used in your search 
and lets you browse. You 
can print or write to disk se¬ 
lected text from the screen 
or output the complete results 
of a search in the form of a 
report. 

Since Recall Pius can 
handle files from most lead¬ 
ing word processors and 
can cope with information of 
virtually any length or 
structure, you can import 
your existing text into the 
system. There is no need to 
edit or reformat the infor¬ 
mation—you simply give Re¬ 
call Plus the relevant file¬ 
names, and it indexes their 
contents and automatically 
stores the information in the 
library. 

Recall Plus requires an 
IBM XT with 512K bytes of 
RAM and DOS 2,0. A 
LAN version is also available 
for DOS 3.0-compatible 
LANs such as those from 
Novell, Torus, and 3Com, 
and Microsoft Net. 

Price: £495, 

Contact: Insoft Ltd., 
179-181 Whiteladies Rd. t 
Bristol BS8 2RY, U.K.,44- 
272-239179; fax 44-272- 
239457, 
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VISA LINE 


500,000 VISA users 
already know how to make 
an office environment 
look and work better 



VISA Notebook VISA FM 1420/1421 monitor 


VISA MC5 tettmMi VtSA taserprmter 


WSA MC 8521/8522 




' 




More than 500,000 European users work with VISA monitors, 
terminals, scanners, faserpnnters or portable computers. The ergo¬ 
nomic design and user-friendliness incorporated in every VISA pro¬ 
duct, help you to work more comfortably and more effectively 
VISA terminals feature a 78 Hz refresh rate and full overscan 
for a sharp image with no distracting dark edges. Popular emula¬ 
tions like Wyse 60 and VT320 mean maximum compatibility, 

VISA monitors, a fully comprehensive range 
from 14 to 21 inches. The VGA line offers you 
everything from a low-cost model for standard VGA 
to a tri-sync model for VGA, super-VGA and 
8514/A, And there’s the MC6720 - a multi-scan 
monitor that can accomodate all the current PC 
standards available today. 


VISA laserprinters are ideal for professional word processing 
and desk top publishing. Thanks to the 109 fonts, crisp detail prin¬ 
ting, improved blackening and the user-friendly all-in-one supply 
cartridge for 6,000 pages. VISA laserprinters are a step ahead of 
the competition. 

The VISA Notebook and laptop computers form the latest line 
of VISA products. Equipped with powerful 80286 and 8Q386SX 
processors, these portables are small in size, and 
offer a better performance than many desk top 
computers. 

As an added bonus, VISA products have 
been elegantly designed to fit any modem office 
Interior. Which is why more than 500,000 
Europeans already work with VISA. 



Getrorvics Computer Products B.V., RO. Box 652, 1000 AR Amsterdam, The Netherlands, Tel, 31 (0)20 5861412, Fax 31 (0)20 5861655 
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Solve Equations 
on Your IBM PC 

f you’ve been looking for 
a general-purpose equa¬ 
tion solver and numerical 
modeling tool, then Riosoft’s 
SolvEq may interest you. 

The package lets you enter 
and solve mixed systems of 
linear or nonlinear algebraic 
and differential equations 
and build large complex 
models from smaller reus¬ 
able components. 

SolvEq supports easy 
modification of equations 
and values for what-if in¬ 
vestigations. Features such as 
local or global optimiza¬ 
tion, iterated parameter stud¬ 
ies, continuous simulations, 
and graphics facilitate explo¬ 
rations of system behavior. 

The editor uses familiar 
notation for entering and dis¬ 
playing equations. You can 


type in expressions and oper¬ 
ators directly from the key¬ 
board or select them from 
pop-up menus. SolvEq 
automatically formats ex¬ 
pressions such as integrals, 
derivatives, and summations 
as you enter them. The edi¬ 
tor provides the usual text- 
editing commands plus an 
intelligent file-merging fea¬ 
ture, which ensures that pa¬ 
rameter values and attributes 
are correctly merged along 
with the equations. User-de¬ 
finable macros provide a 
fast and easy way to handle 
repetitive tasks anywhere in 
the program. 

SolvEq’s editor and 
mathematical language sup¬ 
port includes systems of al¬ 
gebraic equations; multiple 
Nth-order systems of differ¬ 
ential equations; user-de¬ 
fined functions of any data 
type; multiple integrals; iter¬ 
ated summation with condi¬ 


tional termination, vector, 
and complex operations; re¬ 
lational, logical, and condi¬ 
tional expressions; Greek 
characters; and a host of 
built-in functions such as 
algebraic, trigonometric, hy¬ 
perbolic, and exponential. 

The software supports a 
variety of data types, includ¬ 
ing real and complex num¬ 
bers, 2-D and 3-D vectors, 
and indexed arrays of all 
the basic data types. You can 
access and manipulate com¬ 
ponents of compound data 
types using rectangular, 
polar, cylindrical, or spheri¬ 
cal coordinates, 

SolvEq identifies and re¬ 
ports language errors, func¬ 
tion domain errors, singu¬ 
larities, irrelevant or 
dependent equations, and 
inexact solutions. You can 
display results with graph¬ 
ics and view the data using 
different intercepts and 


combinations of log and lin¬ 
ear axes; redraw and relabel 
a graph with a single key¬ 
stroke; and send graphs to a 
printer or plotter. 

You can select unknown 
parameter values and mark 
them for optimization. 
SolvEq lets you maximize 
and minimize the value and 
select any number of param¬ 
eter values as free vari¬ 
ables. The optimization pro¬ 
cess searches for the 
solution that yields the best 
value for your optimization 
variable. 

SolvEq requires an IBM 
PC with 640K bytes of 
RAM, DOS 3.0, and a hard 
disk drive. 

Price: £149. 

Contact: Biosoft, 22 Hills 
Rd., Cambridge CR2 UP, 
U.K., 44-223-68622; fax 
44-223-312873. 

Circle 1339 on Inquiry Cord, 


something to write home about... 

Top-Link’s TL-1020SX 386SX Notebook PC 


Mom would like to know about Top-Link’s new high performance TL4020SX 
Notebook PC with the hill power of the 386SX at 20 MHz. 

Look closely at the "Big Screen’’. It T s the largest VGA LCD available for notebooks . It’s 
got high resolution too. Talk about power. We’ve built-in one 40 MB HDD and one 1.44 MB FDD. 
60 MB HDD is optional. I MB RAM is already on board and you can expand that up to 5 MB if 
you want. Our battery will run two hours or more. Tell Mom about the power saving features we’ve 
put in, like CPU sleep mode and Auto Shutdown. You can even run at low speeds (i MHz) when 
you want 10, 

It's got five I/O ports so expansion is a breeze. There’s also an 80387 socket on board. With 
a full travel, 83 key mechanical keyboard that doesn't cramp your style or your fingers. 

We also have accessories to go along with it. Like a portable Pocket Modem/Fax, portable 
Printer, AT Expansion Box, Mouse, and Attache Case, We almost forgot to mention that it is real 
light. 3 kilos light. So you really can lake it anywhere. Real thin profile as well. Let Mom Know 
right away. She 7/ be so proud of you. 

r BT 226 


B. Com tex'91 


Contact us today for full details: 



Top-Link Computer Co., Ltd. 

No, 6, Lane 333, Hsin Hsu Road 
Using Chuang, Taipei, Taiwan, R.O.C. 

Tel: (8862 ) 901-3576 
Fax; (mi) 901-8569 


Top-Link Europe B, V, Ltd. 

Partijsweg 46, 

2289 Ex Rijswijk, 

The Netherlands 
Tel: (31) 70 399-6225 
Fax: (31) 70-399-1310 
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Available for Worldwide Distribution 

Fall Otte Year International Warranty- 
Paris a ml Labor. 


The 


/^1 I • t«n • 

Charlie Senes 

"Before design and engineerings 
we asked worldwide resellers 
what they wanted most. ” 


286 

1 6MHz/20MHz/Network WS 

386sx 

16UHz/20MMz 

386 w/Cache 

25MHZ/35MHZ 

486 ISA w/Cache 

25MHz/33MHz 

486 EISA w/Cache 

25MHz/33MHz 

SuperMicro 

1486+RISC 

25MHz/33MHz 

VGA Portable 

386 - 25/33MHz W/Cache 
486 - 25/33MHz w/Cache 

Laptop 386SX 

16MHz/20MHz 

Notebook 386 s: 

16MHz/20MKz 


Wliile meeting the needs 
of computer resellers, the 
Charlie Series of computer 
systems is setting new 
standards in die all important 
areas of price, performance, 
testing, and customer support. 
Back this up with the world's 
fastest international delivery 
and you'll know why experts 
are calling die Charlie "Series 
fr the most reseller oriented 
computer system on the world 
market " 














Charlie 


Wl 1 IWI lWt 

M0NIT0R/CARD 

HARD DISK 

MEMORY^ 

^ SOFTWARE 

14” Mono 

44 MB IDE 

2 MB 

MS DOS 4.01 

14" Mono VGA 

8G,1Q0 r 200 MB IDE 

4 MB 

DR DOS 5.0 

14” Soper VGA 

330, 760 ESDI 

8 MB 

OS/212 

14” MultiScan SVGA 

330, 760 MB SCSI 

16 MB 

SCO UNIX 386 

16” MultiScan SVGA 

330,760MB ESDI w/Cache 

32 MB 

SCO XENIX 386 

19" MultiScan SVGA 

12 GB SCSI 

64 MB 

LAN Manager 

20* Super VGA 

2.3 GB SCSI 

128 MB 

NOVELL NetWare 


The Pinnacle of 
Performance Computers 

For more information, contact: 

Concord Computer Corporation 


International Keyboards and 220V/110V Power Supplies are available. 

_ _ . . CONCORD 

1 he Charlie‘"Series is presented by computer corporation- ® 


TEL: (415) 680-8280 
FAX: (415) 680-8298 


Copyright 1991. Concord Computer Corporation. 1300 Galaxy Way, Concord, CA, 94520 U.S.A. Charlie is a 
trademark of Concord Computer Corp. All odier names are trademarks of their respective owners. 


1300 Galaxy Way. Concord. CA 94520 USA 
ATTN. INT'l MKTG-BI 
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The ASM-45 modem gives you a choice of five selectable data 
transmission rates of from 12,800 bps to 76,800 bps , at a range 
of up to 6.5 km. 


A Short-Range 
Modem 

T he ASM-45 high-speed 
short-range modem op¬ 
erates ai one of five se¬ 
lectable data rates of from 
12,8GG bps to 76,800 bps, 
at a range of up to 6.5 km. It 
operates synchronously at 
full or half duplex over un¬ 
conditioned telephone lines 
and offers you a choice of 
three interfaces; RS-530 
(RS-422 on a 25-pin connec¬ 
tor), V.35, or X.21. 

The modem features 
V,54 diagnostic capabilities 
to perform local analog 
loopback and local and re¬ 
mote digital loopbacks. It 
also has an internal bit-error- 
rate tester, which operates 
from the front panel with an 
associated LED indicating 
transmission errors. 

The use of conditioned 
diphase modulation provides 
immunity from background 
noise, eliminates normal line 
distortion, and enables effi¬ 
cient transmission and recep¬ 
tion of serial data over 
twisted-pair cable. Transmit 
timing is provided internal¬ 
ly or derived externally from 
the data terminal or from 
the receive signal. Receive 


timing is regenerated from 
the data. 

The ASM-45 incorpo¬ 
rates interface circuits for 
the terminal/computer, an 
automatic equalizer, a modu¬ 
lator, and a demodulator. It 
is coupled to the telephone 
line through isolation trans¬ 
formers, which, in conjunc¬ 
tion with electronic circuit¬ 
ry, protect against AC or DC 
overvoltages. 

The modem is available 
as a desktop unit or a card for 
a 19-inch rack. The rack 
can carry up to 14 ASM-45 
cards and comes with 25- 
pin D-type connectors. 

Price: £1418 for the desk¬ 


top unit; £1266 for the rack- 
mount unit. 

Contact: GADC Ltd., P.O. 
Box 353, Akeman St., Tring, 
Hertfordshire HP23 60B, 
U.K., 44-44282-8681; fax 
44-44282-7962. 

Circle 1340 on Inquiry Cqrd. 

Mitac’s 386SX 
for Windowing 
Environments 

M itac's MPC2386E 

desktop IBM AT-com¬ 
patible microcomputer 
comes with a 20-MHz 386SX 
microprocessor, high-reso¬ 


lution graphics capability , a 
mouse, and Microsoft Win¬ 
dows 3.0. The 386SX CPU 
gives you access to 32-bit 
applications without the ex¬ 
pense of a 386DX-based 
computer. 

The system offers I MB 
of RAM (expandable to 4 
MB or 8 MB) and space in 
the cabinet for four mass- 
storage devices, allowing 
for more than 500 MB of 
storage. The chassis is de¬ 
signed so that you can install 
5 l A- and 3 Vs-inch floppy 
disk drives, and it provides 
six expansion slots, two 
serial ports, and one parallel 
port. 

The MPC2386E offers 
on-board Super VGA graph¬ 
ics with a standard resolu¬ 
tion of 800 by 600 pixels and 
an upgrade option to a reso¬ 
lution of 1024 by 768 pixels 
with the addition of video 
RAM. 

Price: £1999 with a color 
monitor, a mouse, and 
Microsoft Windows 3.0, 
Contact; Mitac (U.K.) 

Ltd., Unit 1, Hortonwood 
32, Telford, Shropshire 
TF14EX, U.K., 44-952- 
677022; fax 44-952- 
605605. 
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Never before has such a slim offers 
so much speedy and economy! 
Models* citydesk ss-16 


1 ■ Processor 

60286*16 CPU 

■ Memory 

1 MB To 4 MB RAM 

■ Storage 

1*3.5" FDD 144 MB 


1 x3-5" HDD 40 MB 

■ Display 

Super VGA 1024 x 768 build-in 

■ Expansion 

Two 16-blt expansion slots 


* All-in-one Mainboard 

with versatile peripheral interfaces 

* Inside power 60 W, 100-240 V/AC auto-switch 

* Dimensions 305 x 335 x 75 mm {WxDxH] 

12" x 13.2" x 3" 

* Weight 5 Kgs 

2 City Families: City desk SS-16 60286-16 slim PC 
City desk SS-20 603863X20 slim PC 
City lap 30 803B6SX-16 laptop 

City lap 50 80386DX-2S laptop 

City power Switching power supply (FCC, LJL. TUV) 
City word 1Q1MG2 enhanced keyboard 



3. SKD manufacturing proposal Is available 


Unicotl 


TECHNOLOGY CORPORATION 

FLOOR NO, t.WU’CHUAN FIRST ROAD, HSIN CHUNG CfFY, 
TAIPEI SHIENG, TAIWAN, R.O.C 
TELfl86-Z-Z992200 * FAX:8a6-2-29924BS 
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Call now for your free Sdftllr 
2000 product catalog. 

Now available 1 
on Disk or Print 


1333 60th Street, Brooklyn, NY 11219 FAX:718-438-2315 


WE'VE MADE THE WORLD OUR BUSINESS. 

SOFTWARE 


* (Items in RED run under Windows ) 

Integrated Packages 


Project 


Word Processing/Editors 


Enable OA 

$434 

Management 


Ami Professional 

$308 

Framework 111 

458 

Harvard Total PrOj. Mgr. 

$1433 

Grammatik for Windows 

58 

Lotus Symphony 2.2 

521 

MS Project for Windows 

469 

Microsoft Word 5.0 

231 

Microsoft Works 

109 

Project Mgr. Workbench Adv. 

1777 

Microsoft Word for Windows 

332 

Wingz 

324 

Superproject Expert 

420 

Multimate 4,0 

249 



Superproject Expert/2 for OS/2 496 

Norton Editor 

77 

Graphics 


Timeline W/Graphics 

452 

Professional Write Plus 

171 

Adobe Illustrator - PC 

296 



WordPerfect 5.0 Xenix 1-5 User 

535 

Autodesk Animator 

237 

Communica dons 


WordPerfect 5.1 

261 

Autosketch Enhanced 

150 

Attachmate Extra 

399 

Xywnte ill Plus 

211 

Charisma 

340 

Carbon Copy Pius 

118 



Corel Draw 

391 

Dose-Up Customer/Suppt 128/160 

Desktop Publishing 


Cricket Graph 

89 

Crosstalk for Windows 

123 

Adobe Streamline 

236 

Design CADD 3D 

202 

Crosstalk MK4 

137 

Adobe Type Manager 

71 

Designer 

477 

Dynacomm Asynchronous 

1199 

Arts & Letters Composer 

259 

Draw Perfect 

277 

Net Remote Pius 

219 

Form Filter 

92 

Draw Plus 

167 

PC Anywhere IV 

109 

Facelift for Windows 

73 

Freelance Plus 

340 

Procomm Bus 

76 

Gem/3 Desktop Publisher 

168 

Gem/3 Artiine 

408 

Reflection 1+/7+ 311/399 

Jetform Design 

277 

Generic Cadd 5,0 

237 

Relay Gold 

174 

Pagemaksr 

521 

Harvard Graphics 

299 

Smalltalk/V 286 

121 

Pagemaker for OS/2 

566 

Micrografx X-Port 

137 

SmalitalkA/ PM for OS/2 

1303 

Per form Pro 

307 

PC Paintbrush Pius 

92 

Smartcom III 

138 

Picture Publisher Plus 

389 

Pizzaz Plus 

77 

Smarterm 240 

211 

Publishers Type Foundry 

306 

PowerPoint tor Windows 

326 

Wirrfax 

53 

Super Fonts 

116 

Show Partner FX 

222 



Super Print for HP 

116 



Statistics 


Ventura Publisher Gold 

516 

Desktop Environments 


GSS Statistics 

744 



Desqview/Desqview 386 

89/130 

SPSS PC Plus 

183 

Database & Tools 


Microsoft Windows 3.0 

108 

Statgraphlcs 

559 

Btrieve 

464 

Sidekick Plus 

137 

Systat V5.Q 

727 


C-trae 

C-tree/R- tree/D -tree Toolkit 
Clarion Professional 
Glipper 


□base iv 

Dbase IV Developer Version 

Dbfast/Wincfows 

DBXL 

Foxbase Plus 
Foxpro 

Grade Professional 
Paradox 

PC-File Single User 
GaA 

Rbase for OS/2 1-3 User 
Revelation Advanced V2.Q 


320 

1133 

476 

512 

458 

506 

873 

316 

140 

197 

467 

734 

528 

97 

232 

626 

563 


HARDWARE 


SCO Foxbase+ 286/AT for Xenix 778 

Superpose 4 Windows 432 

Ul Programmer 360 

X-trteve Plus 460 

XQL Relational Data Manager 614 

Spreadsheets 

Lotus 1 -2-3 Version 2,01 332 

Lotus 1 -2-3 Version 2,2 354 

Lotus 1 -2-3 Version 3. 1 427 

Lotus 1 -2-3/G for OS/2 Sid Ed 521 

Microsoft PC Excel 317 

Microsoft PM Excel for OS/2 332 

QuattroPro 319 

Supercalc 5 305 


Display Boards 

Hercules Graphics Station 1MB$733 
Hercules Graphics Station 3MB 1066 
Hercules VGA Card 127 

Paradise 8514/A {AT) 468 

Paradise VGA Pbs 139 

Video 7 VGA 1024i (512H0 240 

Emulation Boards 

AST 5251-11 Enhanced+ 517 

DCA IRMA 2 (PGA or MCA) 749 

DCA IRMA 3 Convt (PCAor MCA) 445 
Megahertz 3270 Emulation Gd 446 

Mass Storage Devices 

NEC CDR 72 Ext CD ROM WMc 584 
Maxtor BOMB IDE 19ma 480 

Maxtor 338MS SCSI 16ms 1371 

Printers/Plotters/ 

Accessories 

HP DeskJet 500 516 

HP LaserJet III 1627 

HP LaserJet IIP 686 

Pacific Data 1MB Exp Ex JI 111 

Pacific Data 25-in-1 287 


Networking 

3COM Ethertink II (PGA) $208 

3COM Ethertlnk/MC (MCA) 299 
Megahertz Laptop Ethernet Cd 264 
Novell NE1QQ0A Ethernet (PGA) 160 
Pure Data Laptop Arcnet Gd 334 
Std Micro Active Hub 8 Port 267 
Std Micro PCI30E Arcnet Coax 122 
Std Micro PC5O0FS Arcneft Svr 287 
Std Micro PS110 Arcnet (MCA) 319 
Tom Conrad Active Hub 12 Port 846 
Tom Conrad TR MAU 16 Port 710 
WDG Ethercard Plus Eitel 6 179 

Modems 

Prac Periph 1200 int/Ext 74/ 65 
USR Sprtstr 2400 Int/Ext 125/143 

input Devices 

Logitech Series 9 w/Paini 97 

MS Mouse w/Paintbrush 115 

MS Mouse w/Windows 164 

PC Mouse II w/Paint 94 

Summasketch 12X12 W/4 Button 376 
HP ScanJet Plus W/Intfc 1586 

Logitech Scanrrw+POVMCAI 55/234 
Logitech Scanman 256 313 


Languages A Programming Tools 

ABC Flowcharter $183 

Asymetrix Toofcook 296 

Borland C++ 332 

Blaise C Tools+/Power Tools+ 118 
Blaise Pascal Tods+ 143 

Clear+ C/Ciear+ Dbase 134 

DBG II I Library/! 11 Plus 187/ 375 

Interactive Easyflow 108 

Lattice C Compiler 157 

MS Basic/MS C Compiler 334 

MS Fortran Compiler 304 

MS Macro Assembler 109 

MS Quick Baslc/Pascai/C 78 

MS Quick G w/Quiek Assembler 135 
MS-DOS 3.3/MS-DOS 4.01 51/74 

MS Windows SDK 333 

Norton Guides 43 

PowerBasic 82 

Turbo Pascal Professional 206 

Turbo Debugger & Tools 111 

Turbo Pascal/Prolog 105/111 
Turbo Professional 109 

Vermont Views W/Source Code 779 

Network/Multiuser 

Novel I Advanced Netware 1971 

Novell ELS 1/ELS 11 544/ 1202 

Novell SFT/Netware 3863355/5365 
PC-MOS 386 5 User 486 

VM/386 Starter Kit 240 

OCR 

Catchword for Scanman 140 

Readhght 313 

Omnipage 386 451 

Wordscan 407 

Persona/ Information Managers 

Lotus Agenda 296 

Packral 246 

Who-What-When 179 

WordPerfect Office 92 

Utilities 

386 to the MAX Professional 62 

Above Disk 72 

Copy II PC 31 

Fastback Plus lie 

Gofer 55 

HDC Windows Express 63 

Headroom 64 

Lotus Magellan 112 

Mace Utilities 1990 Edition 102 

Manifest 45 

Norton Utilities V5.0 116 

Norton Backup 105 

PC Kwik Power Pack 83 

PC Tods Deluxe 101 

Popdrop Plus 64 

PS-Print 266 

QEMM 386 EMS Manager 65 

GRAM 286 56 

Spinrite II 73 

Super PC-Kwik 55 

Winsteuth 91 


To Place Your Order By Telephone, Please Call Fay Kleinbart • Inti. Sales Mgr. 


a 1-718-438-6057 B 

To Place Your Order By Fax: 1-718-438-2315 


TERMS: ALl RETURNS REQUIRE PRIOR AUTHORIZATION. 20* RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT CHANGE. CALL FOR CURRENT PRICES. PAYMENTS MAY BE PAIO BY BANK CHECK. WIRE 
TRANSFER. L/C. MASTER. VISA OR AMERICAN EXPRESS CARD (3% HANDLING FEE ON CREIT CARO ORDERS). GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL ORDERS) OR AIR FREIGHT. 

COD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT. 
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PC Guardian uses a magnetic-card reader to protect your IBM 
PC from unauthorized use or tampering . 


Protect Your 
Hardware 

C Guardian from 
Nighthawk Electronics 
uses a magnetic-card reader 
to protect your IBM PC or 
PS/2 from unauthorized use 
or tampering. You can con¬ 
figure the device to permit 
different degrees of access 
appropriate to individual 
users. 

You attach the magnetic- 
card reader to the keyboard, 
where it shares your com¬ 
puter's serial port. The read¬ 
er comes with five credit- 
card-style cards that control 
access to the computer 
when fed through the card 
reader. As an added securi¬ 
ty precaution, you can re¬ 
quire a personal identity 
code. 

The basic system has two 
degrees of access: manager 
and user . The manager 
modifies the user details as 
required and configures the 
system so that users entering 
the system are taken direct¬ 
ly into a specific program or 
directory without access to 
any other part of the system. 

PC Guardian can also re¬ 
strict use of the floppy disk 
drives to holders of man¬ 
ager cards. By ensuring that 
only identified disks are ac¬ 
cessed, the computer system 
is kept free from viruses. 
Price: £199. 

Contact: Nighthawk Elec¬ 
tronics Ltd., P.O. Box44, 
Saffron Walden, Essex 
CB11 3ND, U.K., 44-799- 
40881; fax 44-799-41713. 

Circle 1342 on Inquiry Curd. 


IMC's RISC 
Rascol Rasterizer 

he RISC Rascol from 

TMC is a color rasterizer 
that you can use with the 
IBM PC and Macintosh ver¬ 
sions of the Lasergraphics 
Film Recorder and Film Re¬ 
corder Plus {see September. 


1990 What's New Interna¬ 
tional, page 64IS-68), 

Based on a MIPS processor, 
RISC Rascol yields a speed 
and throughput increase for 
complex images of more 
than 15 times over standard 
68000-based controllers, 
according to the company. 

The device frees the host 
computer from the rasteriz¬ 
ing task for faster output of 
slides. You can use RISC 
Rascol with a Mac by con¬ 
necting it to the SCSI port. 
When you use it with an 
IBM PC, particularly in the 
Microsoft Windows envi¬ 
ronment, the RISC Rascol 
features a fast interface di¬ 
rectly to the bus of the PC. 
You can also use RISC Ras¬ 
col on LANs, saving up to 30 
minutes of waiting time on 
networks like AppleTalk. 

For PostScript file han¬ 
dling, IMC can provide the 
RISC Rascol with a hard 
disk drive and a floating¬ 
point coprocessor. 

Price: £5000 to £7000, de¬ 
pending on configuration. 
Contact: IMC, 281 St, 
Leonard's Rd,, Windsor SL4 
3DR, U.K., 44-753- 
830999; fax 44-753-831094. 
Circle 1343 on Inquiry Card. 


Microsoft's 
Hardware-Only 
Mouse Package 

T he new version of the 
Microsoft Mouse offers 
a cost-effective alternative 
for users who already have 
software that supports a 
mouse. The hardware-only 
package includes the 
Microsoft high-resolution 
mouse, driver software, a 
user's guide, and adapters 
for 9-pin, 25-pin, IBM, and 
IBM PS/2 mouse ports. 

The Microsoft Mouse 
features a resolution of 400 
dpi, giving you greater ac¬ 
curacy and control and re¬ 
quiring a smaller desktop 
area for moving the cursor 
around the screen. In addi¬ 
tion, the new Mouse package 
includes an accelerator al¬ 
gorithm that matches the de¬ 
gree of cursor movement to 
the speed of the mouse, caus¬ 
ing the cursor to go farther 
when the mouse is gaining 
speed and to cover less dis¬ 
tance when mouse movement 
is slowing. A pop-up con¬ 
trol panel lets you select the 
level of acceleration, and an 
included utility lets you cus¬ 
tomize your own accelera¬ 
tion profile. 

The Microsoft Mouse re¬ 
quires an IBM PC with a 
double-sided floppy disk 


drive and DOS 2.0. 

Price: £99. 

Contact: Microsoft Ltd. f 
Excel House, Caversham 
Rd., Reading, Berkshire 
RG1 8LP, U,K., 44-734- 
391123; fax 44-734- 
507624. 
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A High-Speed 
Dial-Up Modem 

T he new high-speed mo¬ 
dem from A PL Commu¬ 
nications supports all the 
CCITT asynchronous dial-up 
standards, including 
V.32bis, plus synchronous 
operation (e.g., V.21, 

V.22, V.22bis, V.23, V.32, 
and V.33). The Datalink 
14.4 also has an intelligent 
front-panel configuration 
and integral power supply. 

The Datalink 14.4 sup¬ 
ports line speeds of up to 
14,400 bps; full duplex 
synchronous or asynchronous 
operation over two-wire 
leased lines to 14,400 bps or 
V. 13 simulated half-duplex 
synchronous at 600 bps and 
above: single dial-line 
PSTN or two-/four-wire 
leased-! ine operation; and 
MNP level 5 error correc¬ 
tion/data compression for 
V.42/V,42bis operation. 

You can use the Datalink 
14.4 modem in a variety of 
applications that would nor¬ 
mally require several differ¬ 
ent units. The modem also 
includes local and remote set¬ 
up via the LCD front panel, 
built-in network manage¬ 
ment, and password securi¬ 
ty and dial back. 

Price: £1295. 

Contact: APL Data Com¬ 
munications Ltd., Unit 8, 
London Group Business 
Park, 715 North Circular 
Rd., London NW2 7AT, 
U.K., 44-81-208-2766; fax 
44-81-452-5912. 
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“I Get Paid to Write Programs. 
And Now, I’m Writing Them 
Twice As Fast.” 


If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world-wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 


Here's what American corporations 
in a PC Week survey thought of the 
power and ease of use of Profes¬ 
sional Developer vs. competitors. 
Any questions? 


CLARIONSOFTAAARE" 

150 East Sample Road, Pompano Beach, FL 33064 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 512K of memory and a hard disk. Clarion Professional Developer, is a registered 
trademark and Clarion Software is a trademark of Clarion Software. Copyright 1989 Clarion Software. dBASE is a registered trademark of Ashton Tate. 


ARGENTINA 

Intersis SRL 
Buenos Aries 14-28 
PHONE: 54-1-785-3513 
FAX: 54'1-782-9544 


AUSTRALIA 

Digital Solutions 
Margate 

PHONE: SI-07-883-1851 
FAX; 61-07-283-1217 


BENELUX 

Advantage Software BV 
The Netherlands 
PHONE: 31 -2026-46-58 
FAX: 31-20-22-80-61 


BRAZIL 

Teklamatik 
Sao Paulo 

PHONE; (5511) 532-0386 
FAX: (5511) 542-7751 


ENGLAND (UK) 

Dark Star Information 
Systems 

Egggjt 

PHONE: 44-206-578-224 
FAX: 44-206-575-504 

FINLAND 

Super Systems OY 
Espoo 

PHONE: 355-0-426-933 
FAX: 358-0-452-3396 


GERMANY 

STF Corporation 
Rosenheim 

PHONE: 49-6031-17631 
FAX: 49-8031-31543 


FRANCE 

Bionix 

Boulogne 

PHONE: 33-1-46-05-74-59 
FAX: 33-1 -46-05-01 -77 


NEW ZEALAND 

Sealcoip 

New Market. Auckland 
PHONE: 64-9-777-661 
FAX: 64-9-366-0138 

NORWAY/SWEDEN 

DENMARK 

ATM Corporation 
Skjoidtun, Norway 
PHONE: 47-5-137-285 
FAX: 47-5-137-260 


SINGAPORE 

ASIASOFT Distribution 
Singapore 

PHONE: (65) 742 6000 
FAX; (65) 742 7000 

SOUTHERN AFRICA 

Chariot Software Ud. 
7947 Steenberg 
Capetown 

PHONE: 27-21-728-705 
FAX: 27-21-728-702 
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The three basic Unix workstations from lx Computer Systems 
come ready to go without any need for installation or 
compatibility of equipment. 


Ready-to-Run 

Unix 

Workstations 

T he new range of Unix 
workstations from 7x 
Computer Systems is de¬ 
signed for those who want to 
be able to use Unix from 
day 1 without having to wor¬ 
ry about installation or 
compatibility of equipment. 
The workstations are based 
on Intel 33-MHz 386 and 25- 
MHz 486 platforms and 
come with Unix System V 
release 4, 

Three basic systems are 
available: a budget system, a 
midrange system, and a 
workgroup system. The bud¬ 
get system includes a 33- 
MHz 386 microprocessor 
with high-speed cache, 4 
MB of RAM, a 3 Vi-inch 
1,44-MB floppy disk drive, 
a 100-MB hard disk drive, 
Super VGA capability, a 
14-inch paper-white VGA 
monitor, a 102-key key¬ 
board, a three-button mouse, 
one serial port, one parallel 
port, and a desktop cabinet. 
The midrange system in¬ 
cludes the same microproces¬ 
sor, floppy disk drive, 
graphics card, keyboard, 
mouse, and ports as the 
budget system. In addition, 
it has 8 MB of RAM, a 
200-MB hard disk drive, a 
14-inch Super VGA moni¬ 
tor, an Ethernet interface, 
and a tower cabinet* 

The workgroup system 
has the same floppy disk 
drive, graphics card, key¬ 
board, mouse, and ports as 
the budget system and the 
same memory, monitor, 
Ethernet interface, and cab¬ 
inet as the midrange system* 
In addition, you get a 25- 
MHz i486 microprocessor 
with high-speed cache and 
a 300-MB hard disk drive. 

All systems come with 
the STREAMS and sockets 
interface, TCP/IP and In¬ 
ternet utilities, RFS and NFS 
file systems, the X Window 
System release 11 version 3, 


XI 1/News, Open Look and 
OSF/Motif graphical user in¬ 
terfaces, and the ANSI C 
compiler. 

Price: £2995 and up. 
Contact: 7x Computer Sys¬ 
tems Ltd., Technology 
Transfer Centre, Silwood 
Park, Buckhurst Rd., Ascot, 
Berkshire SL5 7PW, U K., 
44-344-872684: fax 44-344- 
872276* 
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More Capacity 
for Shadow PC 

T he Shadow PC tape 
backup system can now 
store up to 250 M B of data. 
Using industry-standard tape 
cartridges and the QIC-02 
interface card, the system 
works with DOS, OS/2, 
Novell, and Xenix on the 
IBM PC, XT, AT, and 
PS/2s. The unit uses SY-TOS 
software to create an effi¬ 
cient backup system that can 
perform backup operations 
automatically. 

Price: £850; £150 per node 
for network users, including 
extra interface cards and 
SY-TOS software. 

Contact: IMC, 281 St. 
Leonard's Rd,, Windsor SL4 
3DR, UK*, 44-753- 
830999; fax 44-753-831094* 
Circle 1347 on Inquiry Curd. 


Programming 
on the Husky 
Hunter 16 

usky Computers has 
combined Handheld Ac¬ 
cess III, Open Access III, 
and the Husky OAIII Sup¬ 
port package of utilities into 
a fourth-generation language 
(4GL) and relational data¬ 
base system that lets Husky 
Hunter 16 users develop 
fie Id-based applications soft¬ 
ware for hand-held com¬ 
puters and office-based 
systems within a single 
environment. 

Handheld Access III is a 
run-time version of Open Ac¬ 
cess III resident in a 512K- 
byte EPROM for the Husky 
Hunter 16 (an IBM PC- 
compatible, rugged, hand¬ 
held computer that runs 
under DOS 3.3). It consists 
of communications, a 4GL, 
and desk accessories* The 
Husky Hunter 16 version of 
Open Access III—the multi¬ 
function, modular, busi¬ 
ness management system— 
includes a common user in¬ 
terface; communications; im¬ 
porting and exporting of 
ASCII, DIF, DCA, dBASE 
III/IV, WordStar, and 
Lotus 1-2-3 files; networking 
capabilities; and a 4GL de¬ 
velopment environment. 
Price: £250. 

Contact: Husky Computers 
Ltd*, P.Q* Box 135, 345 


Foleshill Rd*, Coventry 
CV6 5RW, U.K., 44-203- 
668181; fax 44-203- 
680612. 

Circle 1346 on Inquiry Cord* 


Basic Statistics 
on an IBM PC 

T he new version of 

Cherwell Scientific Pub¬ 
lishing's Oxstat basic statis¬ 
tics package has been re¬ 
named C-Stat and includes 
new features such as pull¬ 
down menus, pop-up dialog 
boxes, and improved direct 
data input using spread¬ 
sheet commands. The pack¬ 
age provides basic statisti¬ 
cal tests and performs them 
quickly on data sets of up to 
50,000 items* 

C-Stat comes with simple 
but comprehensive facilities 
for importing, entering, 
and manipulating data. You 
can transform data, which 
is presented graphically, and 
subject it to rapid statistical 
testing. The software also 
lets you export data files to 
graphics programs like Har¬ 
vard Graphics, Fig.P, and 
Easy Plot. 

The LogFile facility lets 
you keep a record of every 
analysts C-Stat performs. 

You can store your analyses 
as text files on disk and 
print the LogFile at any time 
or incorporate it into word 
processing documents for re¬ 
ports and analyses. 

C-Stat requires an IBM 
PC with 512K bytes of RAM 
and DOS 3*0; a math co¬ 
processor is recommended 
but not required. 

Price: £145* 

Contact: Cherwell Scien¬ 
tific Publishing Ltd*, 27 Park 
End St*, Oxford 0X1 1HU, 
U.K*, 44-865-794884; fax 
44-865-794664. 
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HASP 

Because 
There Are 
Certain 
Risks You 
Just Can't 
Take. 



Australia Conlab Pty. Lid.. Tel: 3 8985685, Fax: 3 8995759 
Belgium Akkermans Inti, bvba, Tel: 3 2338826, Fax: 3 2315438 
Czechoslovakia ATLAS Ltd., Tel+Fax: 2 821280 
Denmark SC Metric a/s, Tel: 42 804200, Fax: 42 804131 
Finland OY Geotime, Tel: 0 782677, Fax: 0 789920 
France Lqgidata Inti, Tel: 50707375, Fax: 50753144 
Germany CSS GmbH, Tel: 201 74970, Fax: 201 748644 
Greece Umbtain SA, Tel: 1 6465195. Fax: 1 6423648 


As a software producer, you need software 
protection that really works. During the last 
five years Aladdin Knowledge Systems has 
provided secure and reliable protection for 
thousands of software producers in more 
than 40 countries. 


HASP-3 connects to the parallel port of PC/XT, 
AT and PS/2 computers and compatibles 
H ASP-3’s advanced ASIC technology prevents re\erse 
engineering, making the plug virtually un-crackable. 

Main features include: 

The Highest Compatibility - HASP plugs are transparent 
to the operation of the computer and the printer. 

Full Software Support for all high-level languages 
under MS DOS, OS/2, SCO XENIX, UNIX 386, 
and MS WINDOWS. 


Access Password - A unique password supplied to the 
software developer is needed in order to access the HASP 
Daisy-chaining - Several plugs can be connected one 
behind the other. 

Automatic Virus Detection can be added to the protected 
program. 


MemoHASP is the last word in software 

protection. In addition to all of HASP-3 T s advantages, 
MemoHASP plugs contain a Read/Write memory which 
enables you to tailor and enhance your software's 
protection according to your needs. 


NetHASP is a sophisticated system designed 

specifically for protecting software running under 
network environments. 

Software protected with HASP-3 or MemoHASP can 
also be used on a network station, but only one 
NetHASP plug is needed to activate a protected program 
from several stations in the network. 



o 


LADD1N 

KNOWLEDGE 
SYSTEMS LTD. 


15 Beit Oved St, Td-Aviv, Israel 
RQ.Box:11141 Tel-Aviv 61110, 
Td: 972-3-5375795 
Fax: 972 3 53757% 


Italy Partner Data S.r.l., Tel: 2 33101709, Fax: 2 347564 

New Zealand The Training Solutions Co., Tel: 4 666014, Fax: 4 697190 

Portugal Futurmatica Lda,, Tel: 1 4116269, Fax: 1 4116277 

Spain PC Hardware, Tel: 3 2493193, Fax: 3 3337497 

Sweden Geotime AB Tel: 8 6600012, Fax: 8 6614530 

Switzerland Opag Informatic AG, Tel: 61 7112245, Fax: 61 7115355 

The Netherlands Akkermans Automatisering BY, Tel: 45 241444, 

Fax: 45 245515 


£3 AInrfHtn I til 


Distributor inmriripc arp wpIphuip 
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PC-Bus 
I/O Cards 

A rtistic Licence’s new 
range of PC-bus I/O 
cards include opto-isolated, 
TTL, Darlington drive, and 
Relay 1.0 cards. The cards 
are all port-mapped and let 
you use any programming 
language to drive them. 
Comprehensive on-board 
address selection helps you 
configure existing data-ac- 
quisition packages. You can 
use the cards with an IBM 
PC, XT, or AT. 

The DIB card provides 
24 channels of digital inputs 
that are opto-isolated from 
the host computer and each 
other, thus eliminating 
ground loop problems and 
protecting the system from 
external damage. You can 
configure the half-length 
card to accept AC or DC in¬ 


puts from 5 to 24 V. 

The DOB card provides 
24 channels of Darlington 
outputs, capable of directly 
driving relays and solenoids. 
The outputs are opto-iso- 
lated from the host computer, 
which eliminates ground 
loop problems and protects 
the system from external 
damage. The half-length 
card can drive loads of up 
to 24 V at 400 mA per chan¬ 
nel. You can preset the out¬ 
puts to switch on or off when 
a reset occurs and read back 
the reset status from the card. 
A 5-V isolated output is 
provided by an on-board DC- 
to-DC converter, which you 
can use in preference to an 
external power supply for 
low-current applications. 

The DIO card provides 8 
digital outputs and 16 digital 
inputs. The outputs are 
Darlington drivers capable of 
directly driving relays and 


solenoids, and you can use 
the inputs for sensing exter¬ 
nal switches and voltages. 
The outputs can drive loads 
of up to 24 V at 400 mA per 
channel, and the inputs can 
accept AC or DC inputs from 
5 to 24 V, 

The PIO card provides 48 
digital signals that you can 
program as inputs, outputs, 
or a combination of both. 

Two 82C55 programmable 
I/O chips generate the I/O 
lines, and each chip is 
mapped as 3 bytes of I/O, 
followed by a single-byte 
control register. The card im¬ 
plements all the 82C55 in¬ 
terrupt functions, and you 
can select them to drive in¬ 
terrupts IRQ2 to IRQ? on the 
PC bus. You can add pull- 
up resistor packages to the 
PIO card and fit the card 
with a bank of eight LEDs 
for monitoring port status. 

The ROC card provides 


16 relay channels, each capa¬ 
ble of switching up to 50 V 
and 500 mA and up to a max¬ 
imum power of 10 W. Op¬ 
tionally, the company can 
provide a 5-V isolated out¬ 
put by fitting a DC-to-DC 
converter, which you can 
use to power external loads of 
up to 75 mA. 

All the cards terminate 
signals at a 50-way edge con¬ 
nector. They come with 
batch-processing drivers, di¬ 
agnostics software, and 
sample programs in C and 
BASIC. 

Price: £125 each for the 
DIB, DOB, and DIO cards; 
£85 for the PIO card; £135 
to £165 for the ROC card. 
Contact: Artistic Licence 
(ILK.) Ltd., Unit 28, Bridge 
Park, Brentfield, Harrow 
Rd., London NW10 GRG, 
U.K., 44-81-961-9520; fax 
44-81-961-9520. 
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Go beyond Clipper 5.0! 



LText 3.1 


CLTools 3.0 


supply your Clipper program with a Win¬ 
dows-1 ik e surface, extensive graphics li¬ 
brary included: 

n window-processing on graphic screens 

■ event-management for simultaneously 
running dialog-boxes 

■ mouse support, buttons, scrollbars, icon 
menues 

■ about every graphic element you could 
think of r Image-management, presen¬ 
tation graphics 

m PCX support - scan your pictures 

■ unachieved results in printing 

■ vector font, rubberbanding 

Whether you need operating system 
functions, access to the printer spooler 
etc. - CLTools implements all the functions 
your program needs - dearly subdivided 
into 16 further groups - including high¬ 
lights such as seria I interface functions and 
a string management which knows no 
equal. £279 


LReport 3-P| 


the next dimension in list programming. 
Menu-driven report drafting with WY- 
SIWYG-user interface permits even com¬ 
plex evaluations to be conducted without 
problems. CLReport and the directly linka¬ 
ble runtime module present a flexible, 
high-performance development package 
for professionals: support for more than 
300 printer types, graphics and text out¬ 
put, screen-output with horizontal and 
vertical scrolling etc. With CLReport you 
can forget all about difficulties with exter¬ 
nal programs, laborious function control 
or licensing agreements. £ 169 


the number 1 among Clipper text systems 
worldwide has now become smaller, more 
condensed and more powerful. You are 
able to program your object-orientated 
word processing - as many editor-objects 
as you want with more than 80 methods 
- to suit your personal needs. CLText fits 
neatly into the Clipper 5.0 landscape and 
a complete application with source - MS- 
word-like in look and feel - is included as 
well as a printer-file with more than 350 
printer-! nstal lations. £ 189 

Bundle: £ 519 



Dr. Huggle & Partner 

Dr. Huggle & Partner GmbH ■ Heinrichsallee 41 * D-5100 Aachen 
Vi Telefon +49-241 - 403114 * Fax +49-241 - 403117 
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Registered trademarks: Clipper/Nantucket Corp. f MS-Word/Windows/Microsoft 


















AlphScan plus 


AlphaScan LS 


LTL 36X16 


n the past r Sampo Technology was 
contented with being just an original 
equipment manufacturer of monitors for 
leading computer companies in the world. 
Through the years, our relationship with 
multinational companies have helped us 
develop a strong research and development 
group. The results of the stringent interna¬ 
tional quality standards we have to meet 
are now showing up in every product we 
make. Somehow we feel that if we don't 
share these benefits with you, you would 
be missing a lot. We are now passing 
these benefits to you. 

Take our notebook computer, for example, 
Sampo NBL 36X gives you the same com¬ 
puting power of a 386SX desktop. Though 
small and lightweight, no sacrifices were 
made in power, functionality, or expan¬ 


dability, This simply means that with 
NBL 36X you are investing in the future. 
Upgrading the memory up to SMB allows 
you to run multitasking softwares such as 
Windows 3 0 and other memory-intensive 
software with ease. Add a coprocessor, 
this 6.3lbs. computer speeds up your 
spreadsheet and CAD/CAM programs. 

A fast, 23ms f 20MB hard drive is a standard, 
but you can always opt for a 40MB hard 
disk. The 640x480 VGA LCD produces 
crystal clear display in 16 glorious shades 
of gray. Its CCFT backlighting allows you 
to work in any lighting condition. Using an 
efficient power management technology, 
you get 3 hours of your work done while 
running on a rechargeable battery. Amazingly, 
this compact PC has enough room for an 
internal modem card. A 3.5 inch floppy, a 


VGA monitor port, an interface for external 
102 keyboard, a serial, and a parallel port 
are standard features of this 2 inch slim package. 
Actually, we didn't design this computer 
just for people on the go. With Sampo 
NBL 36X, another desktop computer isn't 
necessary anymore. It's al! you need. 

Get the feel of our products now. Go and 
visit your dealer today and ask for Sampo 
notebook, laptop and VGA monitors. 



Head Office: 

TAIWAN, R O C TEL£&6^2ra)M0 FAX: 886-3-32S5020 

Branch Offices: 

USA. TEL: 14041449*220 FAX: 1404(447-] 109 

WEST GERMANY THL: 102 154(4904 tO FAX:(02154)4659 

UNITED KINGDOM. TEL:09 1 V2 16227 FAX:Q923-244235 


* Sampo and NBL 36X are registered trademarks of Sampo Technology Corporation, other product names are registered trademarks of their respective companies 
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The eight-port Trimlink-800 combines data compression and 
statistical multiplexing. 


Transmit 
Mixed Data 

T he Trimlink-SOO lets 
you transmit data of 
mixed environments over 
single or dual links. The 
eight-port device combines 
data compression and statisti¬ 
cal multiplexing, resulting 
in a total throughput im¬ 
provement of 4-to-1 or bet¬ 
ter, according to GADC. 

Using a proprietary com¬ 
pression technique based on 
the Ziv-Lempel algorithm, 
the Trimlink-SOO compresses 
the data on each of eight 
channels individually. It then 
statistically multiplexes all 
channels into single or dual 
aggregate links at data rates 
of up to 19,200 bps. 

The unit can achieve an 
effective compression ratio of 
3-to-l or better on each 
subchannel. You can config¬ 
ure the subchannels inde¬ 
pendently with different pa¬ 
rameters at each end (e.g., 
data rates of up to 19,200 
bps, hard or soft flow con¬ 
trol, and protocol). Each 
channel can compress dif¬ 
ferent synchronous protocols, 
including bit-oriented or 
byte-oriented, as well as 
asynchronous applications 


with IBM, DEC, Hewlett- 
Packard, and other environ¬ 
ments simultaneously. 

You can use the Trim¬ 
link-800 in point-to-point or 
triangle applications, where 
you can route any subchan¬ 
nel, through any of the 
links, to any subchannel of 
the other units. Each aggre¬ 
gate link can be set to work 
over a leased line, a dial-up 
line, or a satellite link. The 
two links can be used in 
load-sharing mode, or, alter¬ 
natively, one link can be 
reserved for backup with 
automatic switchover. 

Unit programming is 
user friendly via front-panel 
controls and an LCD 
screen. You can download 
configurations from the 
local to the remote Trimlink. 
The unit is available as a 


stand-alone or 19-inch rack- 
mount unit* 

Price: £7088, 

Contact: GADC Ltd*, P.O. 
Box 353, Akeman St., Tring, 
Hertfordshire HP23 60B, 
U.K., 44-44282-8681; fax 
44-44282-7962* 
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Manage 
Your Personal 
Finances 

M oneyBox helps you 
keep accurate, recon¬ 
ciled, and up-to-date 
records of your personal 
bank accounts and charge 
accounts in any currency. At 
the simplest level, all bank 
and change-account entries 
are offset automatically to 


an income or expenditure ac¬ 
count. However, you can 
also define your own list of 
account names or use and 
modify a standard list to 
keep a detailed record of 
any or all categories of in¬ 
come and expenditure. 

The display of the entries 
in your bank account is in the 
same format as the state¬ 
ment you receive from your 
bank. It shows the previous 
statement balance followed 
by the receipts and pay¬ 
ments you have entered since 
the last statement. 

When you receive your 
latest bank statement, you 
check off the entries on the 
display against the statement 
entries. If your records are 
different from the bank’s, the 
user's manual will help you 
find the difference. You can 
also display any bank state¬ 
ment that you have previously 
reconciled, or all the en¬ 
tries in the bank account. 

MoneyBox handles 
charge accounts in the same 
way as bank accounts. Just 
enter all your charge slips 
into the system, and you 
will know at any time how 
much you currently owe. At 
any level of account, you can 
set a budget and see not 
only the current year but also 


SOKHz Standby UPS 


Our UPS is Ideal For Network workstation! 



The back-up time of UPS-750 is 110 minutes for 
1 set of complete AT-286 or 25 minutes for 2 
sets. 

* Applicable for any brand, model, personal 
computer, network, facsimile machine, telex 
machine, telecommunications or OA equipment 
system, 

* We Also Offer AVRs (Stabilizers) 

* 4Q0VA (8kg), 750V A (10,5kg), 1200VA 
(18ks). 


IPS-400 

© TflV 
El 2647 

* All-in-one PC8 design 

* I ligh efficiency — 90% 

* Regulated square wave oulput 

* Performance fully compatible with Novell UPS 
monitor card 

* High frequency 50KHz MOSFET operation. 

EUROPE, EAST EUROPE. AFRICA MIDDLE EAST SMALL QUANTITY ARE AVAILABLE DIRECTLY 
SUPPLY FROM OUR ROTTERDAM BONDED WAREHOUSE 


UP SAFE INDUSTRIAL CORPORATION 

3RD., FL, NO. 39, LANE TB3, 

CHUNG HSING RD„ HSI CHIH CHEN, 

TAIPEI HSIEN, TAIWAN, ROC, 

TEL: 886-2-6438522-5 FAX: 886 2^6433787 
HOLLAND OFFICE: 

RONHAARSTRAAT 58, 

AMERSFOORT, 3815MC. HOLLAND 
Tel: 033-755253 Fax: 033-755175 
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SAMPLE CONFIGURATIONS 


£1 0 9 4 9 


Netware 386 

{Stale-of-lhe-art, up to 250 users) 

-PI US - 

Elonex 486V/25E file server 
25MHz S04S6 processor, ^2-bit EISA bus 
interna! cache memory,SMB RAM, 600MB had disk 
intelligent Ethernet server card 
heavy duty L?ninterruptible Power Supply., 


£781 8 


SFT Netware v2.15 
(Fault tolerant, up to 100 users) 

-plus-- 

Elonex 386Vi r 33E file server 
33MHz 80306 processor, 32-bit EISA bus 
32k cache memory, 0MB RAM, 300MB Hard disk 
intelligent Ethernet server card 
heavy duty Un interrupt ble Power Supply, 


£ 4 8 1 3 


Advanced Netware v2.15 
(Up to 100 users) 

- PLUS - 

Eton ex 306B/2S file server, 

25MHz 00306 processor, 64k cache memory 
4MB RAM, 200MB Hard disk 
intelligent Ethernet server card, 


£2765 


ELS II V2.15 

(Entry level, up to 8 users) 

-PLUS- 

Elonex 386SXB/16 f^server 
16MHz 003065* processor. 4MB RAM 
100MB Hard Disk, 16-bit Ethernet card. 


£1854 


ELS I vl12 

(Entry level, up to A users) 
-PLUS- 


Elonex 3B65XB/1& file-server 
16MHz W3B&5X processor, 2MB RAM 
40MB HDD, 16-bit Ethernet card. 


£5 80 


Elonex &0M Workstation, 64QK RAM, 
Mouse, Ethernet card and boot ROM. 



NOVELL 

h^r 

ft IPH 


Prices are for sample configurations ami are exclusive 
of carriage and VAT. 

All trademarks are acknowledged. 

Elonex reserves the right to change specifications and 
prices without notice. 

All items are sold subject solely to the terms and 
conditions of sale of Elonex pic, 

-LONDON OFFICE-— 

Elonex pit, Rays House, North Circular Road, 
London NWlO 7XB. Telex 94017759 ELNX G, 
-Fax OBT-965 3246-- 

Tel 081-965 3225 

- NORTHERN OEE1CE - 

Elonex pic, 7-9 Campus Road, Listerhilts Science 
Park, Bradford, West Yorkshire BD7 1HR 
-Fax (0274) 307294- — 

Tel (0274) 307226 

-E I R E--—- 

E8S Computers;, Merchant Court 
24 Merchants Quay, Dublin B 
-Fax U79172B- 

Tel 1-797774/5 


JOINT FORCES 

When it comes to Personal Computers, few companies can 
match our comrehensive range or our reputation for 
friendly service and professional support. 

Fewer still have the technical expertise to help you connect 
PCs together in a flexible and cost-effective way. 

Only a handful can claim the distinction of being a 

NOVELL OEM. 

None offers you so much for so little. 


MNOVELL 


Please send me information about the Elonex product range and services NV07 
COMPANY NAME 


JN/BYT E/06/91 



NAME 


position 


ADDRESS 


TELEPHONE 










































































NEWS 



Add-ln/Add-On 

ATIBasicl6. m 

ATI VGA 512 + Mouse . . .234 

Genoa 630D (OEM).ISO 

Hercules Graphics Station 660 
Intel Above Board Plus-3 2MB 632 
Logitech Mousemen Serial , 60 

Logitech Scannan.L7S 

MS Mouse with Windows 3LQ 145 
NEE Graphics Engjrie-256 .965 
Number 9 ox Level 4 .1240 
Paradise Basic VGA ... .125 
Paradise 8514/A + VGA . .530 
Prodesigner II ] MS . 360 

Gumma 12x18 ..... .365 

Backup 

Archive 2150ES ..... .975 

Colorado 120MB.255 

Exabyte 2.3GB Ext . . . 2340 

Tec mar Prdlne 525ES 2750 

Wangle* 5525ESKit . . ,800 

CAD & Graphics 

Adobe Bustrator Windows 349 
Autodesk Animator . . .245 

Coral Draw V&r 2 . . 3BD 

Design CAD 20/30, 151/196 

Or. Halo II.19 

Freelance Plus.339 

GEM/3 Draw Plus . 175 

Generic GADD Level 3 219 

Harvard Graphics .315 

Publishers Paintbrush . .169 

Showparlner FX 229 

Chips & Memory 

All Upgrades - AIR, AST, Appte, 
Compaq. DEC, Epson. HP IBM, 
Silicon Gr, Sun, TbsWba LOW 
237- i 0/12/20 . .120/140/135 
80387-16/20 . . 250/310 

25/33 , , 390/445 

387SX -16/20 ...230/315 

SIMM 256/1 MBx9 30 17/56 

SIMM 4MB x 980 .220 

OTHER CHIPS AMD SIMMS GALL 
HP Laser 2MB/4MB . 150/250 

Communications 

Carbon Copy Plus .116 

Close-Up Customer.129 

Close-Up Support . . 165 

Crosstalk Mark IV .137 

Procomm Plus Ver 2 , 70 

Smarterm 240 .... .195 

Database 

Clarion Pro Developer , 450 
Pers DeV Rep Writer 43/110 
Clipper 5.0 . 495 

DBase IV . 489 

Dbase JV Developers Edition 839 
FoxPro Single/LAN . . 469/565 
Oracle Professional 5,1B 660 
Paradox 3,5 500 

Rbase3-1 . . . 495 

Superbase IV lor Windows . 445 

Desktop Publishing 

Adobe Type Man Windows 59 

Pacific Page.375 

Pagemaker . . . .519 

Per: Form Designer 2,0 169 

Ventura Publisher 3,0 , . .555 

Disk Drives 

WO 85MB 17ms . . 330 

Plus Hardtard IIXL 105 9ms 670 
Ptus knpufee 3 05M8 9ms .500 
Quantum lOQMft 440 

Corner 100MB . 420 

Seagate 126MB 19ms 460 
Maxtor LXT213 15ms 715 
Coniwr 209MB 19rn5 . ,680 
Maxtor L)(T340 1 5ms . 1275 

Micropahs 345MB 14ms . 1300 
Maxtor 360MB 14ms 1450 
Seagate 426MB 14ms , 1600 
Seagate 676MB 16ms . 1000 

HP 661MB 16ms ... 1300 

Controllers 

DPT Smartcacfte EISA/SCSI 600 
DPTSmarlcachaEISA/ESDJ CALL 
Ulhastor ESDI I MS cache 500 
WDJ Q09V-SE2 EISMSDf . 230 


7,000 Items 
Not Listed 

Fax or ca// for pricing 

LapTops 


ALR Venture ...... 

CALL 

AST 3SGSX20/40 

CALL 

Sharp . 

CALL 

Toshiba . 

CALL 

Texat Instruments . . 

CALL 

Modem/FAX 

Modems lex all portables 

. LOW 

Complete Communicator 

. 460 

F axil for Windows 

. 169 

Hayes 24003 Internal . 

. 255 

Hayes Ultra 96. 

. 849 

Hayes V Series 9600 Ext 

. 729 

Hayes V Series 9600B Int 

. 585 

Intel Satisfaction . . . . 

.399 

U'SftHST/V.32 Dual Ext 

. 895 

USRHST/V.32 Dual Int . 

, 875 

Networking 

3COM EtlteHink 2 , . 

. LOW 

DLink Pocket Ethernet 

. 359 

Everex Ethernet S/16 . L&C/I30 

Gateway G/tnet 16 . 

. 175 

IBM 3270 Gwxwctron 

400 

IBM 5250 Kit AT 

. 675 

IBM 5250 KilMC . 

. 675 

IBM Multiprotocol 

260 

IBM Token Ring .... 

. 560 

IBM Token Ring 16/4 

.660 

IRMA 3. 

449 

Lantosbc JGMB Slater 

499 

NE1QQ0. 

170 

NE-2000 16-brl 

205 

NE3200 EISA 

700 

Novell Netware . . 

.CALL 

WD Etfoercard Plus 

130 

WD Etheroard Elite . 

ISO 

WDEttercardPlus 16 

135 

Operating System 

OesovKW 2.2/366 .75/130 

MS DOS 3.3/4.01 

64 m 

PC DOS 3.3|/4.0t .95/115 

IBM OS/2 Standard 1.3 

265 

IBM OS/2 Extended 1.3 

615 

VM/336 

159 

Windows 3.0 . . 

95 

Windows 3.0 * Mouse 

. 99 

Programming 

Brief 3.0 

175 

BTrel* Network 

389 

Knowledge Pro Ver 3.1 

600 

MS Basic Dev 7.0 . „ . 

. 325 

MS € Compiler 

319 

MS Fortran 

239 

MS Quck C w/Assembler 

, 139 

Smalltalk V 286 . . 

. 125 

Smalltalk V/PM . . . . 

.319 

SPF/PC 

159 

Turbo C++. 

. ,315 

Turbo PASCAL Windows 

. 169 

Spreadsheet & WP 

AMI Professional .... 

. 319 

Disolaywrite V .... 

. 249 

3.0 . .. 

.315 

Lotus I-2-3V2.2/V3 . 340/410 

Planperfecl . ... 

. 279 

Q & A 3.0 . . 

. 245 

QuattroPro ... 

279 

Supercalc V ... 

. 319 

Ward Tor Windows . 

. 315 

Word Perfect 5.1 

260 

Utilities 


386 Max 5.0 

. 75 

Check It . 

. . 35 

Chsfc Technician Advanced 

. . 92 

Lap Link Release III . , . 

89 

Norton Utilises 5.0 . . 

. 115 

PC Tools Deluxe 6.0 . . 

. 87 

Print-Cache .. 

. 100 

QLMM3B6 . 

. . 59 

X-TrwPtoGoW 

, 72 

Wp Offpr 


* Quantity Discounts 

* Dealer Discounts 



PHONE: ( 415 ) 564-7439 
FAX: ( 415 ) 731-0878 


international orders our specify * No handing charge * VISA/MC add 2% 
AMEXCO adld 4% * 153& restocking charge for non-defective returns * No 
returns -on opened software * Prices are FOB USA and subject to change 
Products may be USA versions • Prices h US dollars 

Computer Quick, 210 Utah Street 
San Francisco, CA 94103, USA 


INTERNATIONAL 


the previous year's infor¬ 
mation. Graphical display fa¬ 
cilities show a comparison 
of the current year and the 
previous year as well as 
budget performance. The 
simple budget report shows 
you all budgeted accounts as 
Good News or Bad News 
variances. You can directly 
access any account from 
this report to review the rea¬ 
son for the budget variance. 

At the same time that you 
set up each bank or charge 
account, you specify the 
currency of the account. No 
matter what currency you 
specify for your general ac¬ 
count displays, your bank 
and charge accounts are al¬ 
ways kept and displayed in 
their own currencies. 

You can make entries 
from any account display; 
however, you would nor¬ 
mally enter payments, re¬ 
ceipts, and charges directly 
into the relevant bank or 
charge accounts. When you 
request Add, a window pops 
up in the center of the 
sc reen. Hi gh 1 ighte d f ield s 
lead you through the entry 
of date, description, amount, 
and whether the transaction 
is a receipt or a payment. You 
also specify the offsetting 
account that the entry goes to 
or comes from. 

Without leaving the data- 
entry field, you can find the 
account you want in any of 
three ways: Enter it as a num¬ 
ber, and the account name 
then appears; use the scroll¬ 
ing keys to have the avail¬ 
able account names appear 
successively; or key in the 
first few letters of the ac¬ 
count name and scroll 
through the matching account 
names. 

As you make each 
successive entry, the previ¬ 
ous entry’s data remains in 
each field as a default for the 
next entry. You can also 
scroll to highlight a specific 
display line before adding a 
new entry. This data is then 
used as the default for the 
new entry, including the 


name of the offsetting ac¬ 
count. In addition to adding 
new entries, you can change 
or delete previous entries or 
transfer them to other 
accounts. 

Money Box comes with a 
complete set of account 
names for most households. 
You can modify the starter 
set in any way that suits you 
or start from an empty ac¬ 
count list framework and 
set up any account set you 
want. The account list has a 
fixed framework of Income, 
Expenditure, Assets, and 
Liabilities. You can add, 
change, and delete detail or 
summary accounts at any 
time to suit your developing 
needs and skill. 

The first display when 
you review any account is a 
summary that shows the 
debits, credits, balance, and 
net movement for each 
month of the year. It also 
shows the monthly budget 
you may have set for this ac¬ 
count, MoneyBox helps you 
keep multiple sets of ac“ 
counts, have different fi¬ 
nancial year-ends, and 
handle accruals and pre¬ 
payments, as well as auto¬ 
matic year-end carry-for¬ 
wards and regular monthly 
payments. 

Money Box can handle 16 
currencies in any one year, 
and you can set an exchange 
rate for each currency for 
each month of the year. The 
system also lets you set a 
budget for any account and 
at any level; instantly display 
your income, expenditure, 
and net-worth statements; 
and run as many different 
sets of accounts as you want. 

MoneyBox requires an 
IBM PC with 512K bytes of 
RAM and DOS 3.2. 

Price: £59.95. 

Contact: Crocodile Com¬ 
puter Ltd., 207 High St., 
London SE20 7PW, U.K., 
44-81-659-9773; fax 44-81- 
676-0299. 

Circle 1352 on Inquiry Card. 
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FRESCO 1 

16" Trinitron 
1024*763 


FRESCO 2 

1$" Trinitron 
12S0k960 
1024*768 


FRESCO QUATTHO 

IS' CRT 
up to 

160 & 120 O 


2-4-t6-25frl6.7 mHuon colours 
VGA Video. Engine - 75H2 
Virtual StreenlmOxaMO 


Return the coupon 
now for further 
information: 


ETAP'S NEW "FRESCO" DISPLAYS PAINT A COLOURFUL FUTURE 


A landmark in the PC history. For the 
first time you can work on two life¬ 
like pages on a computer screen* 

With ETAP's Fresco line of displays, 

ETAP's new graphics card provides 
256 colours simultaneously on very 
high resolutions (up to 1600x1200) 
and displays true colour (24-bit pixel 
depth) in zoom mode (up to 
800x600 pixels). Our SKY extension | 
board enables you to display 24- bit 
true colour on ultra-high resolutions 

(1600x1200). . .. .. 

Incorporating 2 custom VLSI chips 
and a 64-bits internal videobus, ETAP's new 
colour displays offer high speed for Windows 
and Desktop Publishing. Thanks to several 
virtual screen resolutions with mouse-controlled 
hardware panning, you can move about very 
fast in documents larger-than-A3-size. 
ETAP's Fresco displays support Windows 3 and 
GEM7 Ventura Publisher on several high-end 
resolutions. Moreover they provide superior VGA 
compatibility with a flicker-free 75 Hz refresh 




rate*_„____„_ r __ 

Contact us for a demonstration, It could become 
the most colourful experience In your own 
history. ............. 

All BRANDS AMD PRODUCTS ARE tttAQE MARKS Of THUS RESPECTIVE KR.D£RSl 


ETRP 

THE IMAGE OF ERGONOMICS 


Phone __________ 

System: □ PC ISA □ Micro Channel 

ernp information technology 

Steenovenstraat lA r 2390 Malle (Belgium) 
Tel. +32 3 310 04 07 Fax +32 3 311 76 38 
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NEWS 



* Support WE1TEK 4167 Coprocessor 

* 64KJ256Kb 2nd level cache memory 

* Up to 64Mb Memory on board 

* Support 80486 Burst Mode & EISA Bus 

* 6 EISA SLOT & 2 ISA SLOT 

33MHz: Byte BMARK CPU Index 9.64 
25MHz: Byte BMARK CPU Index 7.25 



BRAND NEW ISA BOARDS 
SMALLER BUT POWERFUL 

* Baby AT size 

• Burst Mode Design 

• External Scalable 64K/256K Direct-mapped 
Cache and write-back Algorithm 

# Intelligent Refresh Optimized Scheme (IROS) 

* 32MB RAM capacity on-board, expandable to 
64MB by a 32-Bit Memory Card 

* Socket for Weitek 4167 

• Caching & Shadowing on Video, 
Controller & System BIOS 


S Comh n:x‘9! 


Jutw 4-yj, )99t 

WQKD riffiE OT*n 


See us at: 
A1030 


PERFORMANCE __ 

TP486/33 SONIC: 15.23 MIPS 
TP4W25-SONIC: 11.4 MIPS 
TP3S6/33-SONIC: 8.328 MIPS 
TP386/25-SONIC: 6.206 MIPS 


3IKDAY MONEY BACK GUARANTEE! 



20th FI, No, 1058, Mingsheng E Rd., 

Taipei t Taiwan, R, O. C. 

Tel: (02) 753 1930 

Fax: 886-2-7531940 • S86 2-7153105 

Alt brand names are registered trademarks of their 

respective owners 


INTERNATIONAL 


The Ultimate 
Presentation Tool 

T he Cruiser is a full- 
function notebook com¬ 
puter with a difference—in 
less than 30 seconds you can 
detach the screen, set it on 
an overhead projector, and 
project your material. In 
addition, the remote-control 
device lets you page up, 
page down, and manipulate 
the screen image. 

When you're not using 
the Cruiser for presentations, 
it serves as a flexible and 
powerful notebook com¬ 
puter. Two models are 
available: the Cruiser-2 with 
a 16-MHz 286 micropro¬ 
cessor and the Cruiser-3S 
with a 16-MHz 386SX 
microprocessor, which gives 
you access to 32-bit soft¬ 
ware, including multitasking 
applications. You can aug¬ 
ment the Cruiser-2 with an 
80287 coprocessor and the 
Cruiser-3S with an 80387 co¬ 
processor for high-speed 
performance. 

The Cruiser has two 
serial ports, one parallel 
port, and dedicated ports 
for a floppy disk drive, moni¬ 
tor, and keyboard. You can 
remove the cover above the 
keyboard for convenient ac¬ 
cess to the motherboard, so 
you can upgrade the Cruis¬ 
er's memory from the stan¬ 
dard 1 MB to 4 MB and in¬ 
stall the coprocessor without 
taking the machine apart. 

A proprietary expansion 
box provides three 16-bit 
slots for add-in cards. The 
Cruiser also has a dedicated, 
proprietary external floppy 
disk drive port and a dedi¬ 
cated, mini-DIN external 
keyboard port. 

The machine's battery 
provides 3 hours of operation 
and takes 90 minutes to re¬ 
charge. You can easily re¬ 
move and replace the bat¬ 
tery, and spares are compact 
and easy to carry. To con¬ 
serve power, the screen and 


hard disk drive shut down 
after a prescribed period of 
inactivity. You can put the 
computer into sleep mode 
with just the press of a 
front-panel button and start it 
up again by pressing any 
key. When the power gets 
low, the Cruiser lets you 
know with an audible beep 
and a front-panel indicator 
light. An alarm also sounds 
if you close the cover with 
the power still on. 

Both models come with a 
3 Vi-inch 1.44-MB floppy 
disk drive, a 40-MB hard 
disk drive, an LCD backlit 
VGA screen with a resolu¬ 
tion of 640 by 480 pixels, and 
a standard 84-key keyboard 
with built-in numeric keys. 
The Cruiser-2 and Cruiser- 
35 packages also include an 
overhead projector cable, a 
9-pin-to-25-pin D-type con¬ 
verter, an adapter and 
cable, a carrying bag, a bat¬ 
tery pack, and a software 
driver for overhead-projector 
applications. The operating 
system is DOS, which is 
available separately . Exter¬ 
nal dimensions are 327 by 
255 by 59 mm, and the ma¬ 
chine weighs 3.8 kg. 

Price: US$2850 for Cruis- 
er-2; US$3100 for Cruiser- 
3S. 

Contact: Rever Computer 
Inc., Eighth Floor, 2, Alley 
6, Lane 235, Pao Chiao 
Rd., Hsin Tien, 23115, Tai¬ 
pei, Taiwan, R.O.C., 886- 
2-917-8220; fax 886-2-917- 
9677. 

Circle 1353 on Inquiry Cord. 


Mathematica 

2.0 

W olfram Research has 
added 283 new func¬ 
tions, increased perfor¬ 
mance and functionality, en¬ 
hanced programming 
capabilities, and platform- 
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ACi440/ACt 448, 

14"super VGA up to 
1024 x 768 interfaced 
and non-interlaced 


MS 1480 New. 

14 * Multiscan colour 
monitor for XT/A J and 
PS/2 farn Hies of Personal 
Computers 


AM 1412. 

14" A nalog Mono b igb 
resolution 720x480 
ideal for DTP and WP 
type applications. 


AC 1432. 

14*Analog Colour VGA 
monitor compatible uitb all 
VGA systems including tfye 
IBM PS/2 range. 


OUR 

BRILLIANT 
DISPLAYS 
CARRY 
A CLEAR 
MESSAGE. 


Our range of data monitors is a brilliant 
collection of highly versatile units - each one 
ready to give you a precise and vivid display. 

InterQuad provide exactly what you are 
looking for; sharp images, crisp text, and itivid 
colours, all presenting the information you need 
with faultless clarity. 

Here is the reliability and the performance 
you require to meet present and future 
information display needs to perfection. 

' Quality* is the ultimate message which shines 
out clearly from every screen. 

These display monitors are designed and 
manufactured to the highest standards, with 
every unit passing a series of stringent test 
procedures. 

1 hey also have ’the right attitude 1 to everyday 
working - all feature an integral tilt and swivel 
base permitting choice of the best viewing 
position for comfort and convenience. The 
result; monitors which will be an asset to any 
office r 

A BRAND NEW 14 7 Look closely at our new 
autoscanning 14 " intelligent high resolution 
monitorl (Main illustration). It automatically 
synchronises 31.5 and 35.5 kHz and 
50 to 90 Hz. 

The AC1440 supports VGA r Super VGA (800 
x 600) and IBM 8514A (1024 x 768 interlaced) 
and has a dot pitch of 0,28mm. The AC 1448 
supports 1024 x 768 non interlaced. 

InterQuad can gim you a completely fresh 
angle on brilliant graphics, data t and whatever 
you want to see. 

Contact us at the address below. 



INTERQUAD 

LIMITED 




INTERQUADbaiv (ntemai tonaldistributor* AUSTRIA , Mkmpoirtf WurvnivrtT&K GmbH Tel.- 0223682575 BELGIUM, Cioetens Disiributiott. Tel: 038282823 CYPRUS. Metbatmnu: Dtl. TeL 024 44192. 
DENMARK TucbwarvAT Tel: 4294 8033 HOLLAND, Akam Ehxlwnics bv Tel (0) 7 9443200. ICELAND, OrtatwiiOehn iTukuhimp bf Tel 354 1 687220 ISRAEL ftnl Computer* Lid Teh 03575 0625. 
ITALY, Bit Computers G'nsppoS.r.t 7i3 064295236 NORWAY. Dataimport AS. Tel 05314085 PORTUGAL Dtcada Fcptipnumtas itc Elixininica e CieMi/icas Tel- 01 574984 SPAIN. SDISA Tel: 02 413 7246. 
TURKEY LkUatekntk ra. (90-1 J $44 6606 0?. JH77ZESUM). MmlPertphemb AG. Tel 0423658 77. YUGOSLAVIA, Raman Exlabtisbmeru (Liechtenstein). Tid 75 23945 
KENYA Comptdixb Consulting Services IM, Tel 02 721314 GREECE Plural SA. TeL 6550827 

InterQuad limited653/654 Ajax Avenue, Slough, Bettabirv SU 4BG England. Tel: (44) 753364647(44} 75334421 ext 139 Telex 847542 IMQAD G Fax (44j 753 77256 
Germany. InterQuad Computer GmbH Tet (49)6102 20 080 France InterQuad S A R L Tel (33) I 46840515 
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WHAT'S NEW • INTERNATIONAL 


specific improvements to 
the latest version of Mathe¬ 
matical its popular software 
system for doing mathemat¬ 
ics by computer. Mathe- 
matica 2.0 also features 
enhanced graphics, interna¬ 
tional character sets and 
messages, and linear 
programming. 

The new version makes it 
easier for you to coordinate 
with external programs, 
letting you call functions in 
an external program from 
within Mathematica and call 
Mathematica from external 
programs. Performance has 
been boosted with a com¬ 
piler, which lets you execute 
complex numerical expres¬ 
sions up to 20 times faster 
than in Mathematica L2. 

Underlying Mathematica 
is a programming language 
that you can use to custom¬ 
ize your own programs. In 
Mathematica 2.0, this pro¬ 


gramming language has been 
enhanced to make the pro¬ 
gramming process even eas¬ 
ier. For example, Wolfram 
Research has added ways for 
you to debug your code and 
trace the steps your programs 
have taken. The new ver¬ 
sion also adds file manipula¬ 
tion for programming many 
operating-system functions 
directly in Mathematica. 

Some of the new features 
of Mathematica 2.0 work 
only on certain computer 
platforms. For example, on 
Macintosh, Next, and Sun 
computers, which have built- 
in sound capabilities, you 


can render data and functions 
in audible form, to hear as 
well as see the results. Elec¬ 
tronic publishing extensions 
on Mac and Next platforms 
let you create complete on¬ 
line books. Also, if you use a 
computer that is not multi¬ 
tasking, you can take advan¬ 
tage of Mathematica 2.0*s 
concurrent processing fea¬ 
ture, in which the software 
simulates multitasking by 
performing several tasks 
simultaneously. 

Mathematica supports a 
client/server model, with a 
highly portable kernel to do 
the number crunching, plus a 


number of platform-spe¬ 
cific front ends tuned for a 
particular graphical user 
interface. Currently, about 
20 kernels are available, 
with front ends for the Mac, 
Next, and Microsoft Win¬ 
dows GUIs. 

Mathematica 2.0 runs on 
the Macintosh, IBM PC, 
workstations, and com¬ 
puters from companies such 
as DEC, Data General, 
Apollo, Hewlett-Packard, 
MIPS, CONVEX, Next, 
Silicon Graphics, Sun, and 
Sony, 

Price: £315 to £24,500, de¬ 
pending on the platform on 
which you want to run the 
program. 

Contact: Wolfram Re¬ 
search (U*K.) Ltd., P.O, Box 
114, Abingdon, Oxford¬ 
shire OXI3 6TG, U.K., 44- 
235-550440; fax 44-235- 
550445. 
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If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks , One Phoenix Mill Lane t Peterbor¬ 
ough, NH03458, U,S.A.. (603) 924-9281, fax (603) 924-2550; 
or Andy Redfem, BYTE/McGraw-Hill, Wimbledon Bridge House, 
One Hart field Rd ., Wimbledon, London SW19 3RD, U.R., 44- 
81-543-1234, fax 44-81-540-3833. All press releases must con¬ 
tain price information, address, and telephone number . 
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Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13.50 

United Kingdom £5.25 France FFr54.50 

West Germany DM16.50 Sweden SEK 56,50 

No other currencies will be accepted oi her than those mentioned above. 

Please indicate which issues you would like by checking (^) 
the boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P.O. Box 25, 3950 A A Maarn, The Netherlands 

□ Check enclosed 

Chaige: □ MasterCard □ Eurocard □ American Express 

Card # ____ 

Exp. Date _____ 

Signature__ 


Name ____„_ 

Address _ 

Postcode_ City_ 

Country _ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 
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Make You Outstanding 
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WIPEI IVOD1D HMDS CCNTEB 
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CM-335 

14* SUPER VGA COLOR 

MONITOR 

CNI-33G 

14" 1024x768 

NON-I NTERLACEO 

COLOR MONITOR 



CM 734 

17" 1024x768 

NON-INTERLACED 

COLOR MONITOR 

CM-736 

17" 1260x1024 
NON-] INTERLACED 
COLOR MONITOR 


AOC INTERNATIONAL • 250, Lien Chen Road, Chung Ho Cily, Taipei Hsien, Taiwan, R.O.U ■ Tel: 806-2-223-6742, 886-2-222-3941 - Fax: 986^-222-6955,886-2-222-1818 * Tlx: 31105 A0CTPE 
AOC INTERNATIONAL (USA) LTD, * 10991 N.W. Airworld Drive, Kansas City, MO 64153, U S A. • Tel: 81^891-0066 * Fax: 816491-7882 • Tlx: 2Q950B AOCIUR 
■ 770 Charcot Avenue, San Jose, CA 95131, USA • Tel: 408-9544325 * Fax: 408-954-1041 
AOC INTERNATIONAL (GERMANY) ■ Richanfctr 110 r 1000 Berlin 44 Germany TEL: 030-6369097 - 3 FAX: 030-6069069 
AOC INTERNATIONAL (U K.} * Enterprise House, 36 Hary St, Henley on Thames Oxon RG9 2AU UK TEL: 491-410961 FAX: 491-572497 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 





What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany's No.1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 

What software developers like.., 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use Hl-Grypt 
to protect .EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 


What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 


go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented, Despite 
its wealth of 
features, 
Hardlock E-Y-E's 
prices remain 
competitive. 



...As more and 
more software 
developers, 
customers and 
accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 


Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one. 


For additional information, contact Brahim Atari at Fast Electronic or one of the distributors listed below: 


France: 

FAST Electronic France S-A.R.L. 
9, Ay d’ArrOrnauches 
94100 St Maur des Fosses 
Tel: (1)408376 M 
Fax: 0-48839734 


BeNeLux: 

crypsys gegevensbeveiliging 
Arkelsiraal 37 
42001 KB Gorinchem 
Tel: (01830) -3 7 444/3 7069 
Fax; (01830)-37083 


Italy: 

TECHNE S.FtL 
Vta della Pace, 94 
41033 Concordia s/S. (MO) 
Tel: (0535)-54178 
Fax; (0535)-57070 


Yugoslavia: 

G&G electronic 
Knzovljanska 1 
41000 Zagreb 
Tel: (Q4D-315794 
Fax: (041)-333510 


Spain: 

FAST Iberica, S.L 
c/Ricardo Ortsz, 56 Posterior 
28017 Madrid 
Tel: (91) 3613222 
Fax: <91)-3613219 


U.K.: 

magnileye Lid. 

Studio 6, WaInner Studios 
235-239 Walmer Road 
London W11 4EY 
Tel: (71) 2218024 
Fax: (71)7923449 


Greece: 

Digital Circle 
28, Gram mu St, 
15669 Athens 
Tel: [011-6516-860 
Fax: (01)-6 5 3 5-703 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Plate 5, D-8000 Munchen 2, West-Germany,Tel: 49/89/539800-20, Fax: 49/89/539800-40 
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INTERNATIONAL FEATURE 



Paperless Transactions 

in the U.K. 

The large British corporations are sold on Electronic Data Interchange. 

Will everyone else have to follow suit? 

BARRY KNIGHT 



From Shuffling Tapes to Shuffling Data 

INS is the leading supplier of EDI services in the 
U.K., which means being the leading supplier 
in Europe, too, because the U.K. got a healthy 
head start on EDI in the mid-1980s. The Article 
Number Association was the moving force. In¬ 


E ven when you succeed in automating almost all your 
office operations—you have a screen and a keyboard 
on every desk and save a forestful of paper—you still 
have to connect with the external world. You might 
have the odd electronic link with your key customers and 
suppliers, branches, and bankers, but for most businesses 
the modus operandi is still paper in/paper out. The arrival of 
information technology has hardly marked the departure of 
the postal service, but there is a change in the wind. 

One awesome example of why such a change is needed is 
the import/export business: A single international transac¬ 
tion can involve up to 27 parties and result in up to 40 origi¬ 
nal documents and a staggering 360 copies. Around 30 per¬ 
cent of that paperwork relates to transportation 
alone. The result is that all this paperwork ac¬ 
counts for between 7 percent and 10 percent of 
the final price of a product that crosses national 
boundaries. 

That statistic comes from a British joint ven¬ 
ture company called International Network Ser¬ 
vice (INS) that claims to have the answer to this 
and similar problems. The answer is Electronic 
Data Interchange, now a venerable concept but 
still a closed book for many who are involved 
with computing. The larger computer users pio¬ 
neered EDI, which essentially entails exchang¬ 
ing business documentation in a standardized, 
computer-friendly format. But nowadays, any 
small business user with a PC might be encour¬ 
aged, persuaded, or downright bullied into join¬ 
ing the EDI community. 


tent on promoting better, faster communication among its 
members (much of the cream of U.K. commerce), it created 
the Tradacoms standards. This set of standards was used for 
common trading data, such as orders, invoices, and credits. 
It was designed to enable ANA members to exchange mag¬ 
netic tapes that they could all read and process on their com¬ 
puter systems. 

Shuffling magnetic tapes was better than shuffling pa¬ 
per—but not much better—and data communications was 
clearly the long-term answer. But that meant entering the 
jungle of differing computer systems and differing commu¬ 
nications protocols and handling all the necessary intercom¬ 
pany links. 

continued 
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So the ANA sought to find someone to set up an electronic 
clearinghouse, a nationwide network with a complex store-and- 
forward system at its heart. In 1984, ICL, the U.K.’s leading 
computer company, was awarded the contract, and in 1986 it 
was astute enough to join forces with GE Information Services 
to obtain an international dimension. The result was INS, 
which has had some really spectacular success and is worthy of 
wider recognition. 

Tradanet is the service that INS created to adopt the ANA 
Tradacoms standards, and it has attracted an impressive user 
base in retailing, manufacturing, and distribution in the U.K. 
But now there is also Brokernet for insurance, Pharmanet for 
pharmaceuticals* Factornet for credit factoring, Paynet for pay¬ 
ments, Fleetnet for vehicle management, and so on. Many busi¬ 
ness sectors and most business functions now have electronic 
trading support. 

Counting on the Companies That Count 

Well over 2000 U.K. companies now use one or more of these 
services for electronic trading, a statistic that is impressive, but 
not overly so. Analyze the INS user base, however, and you 
will find almost 70 of the London Times Top 100, 9 out of 10 of 
the leading U.K, retailers, all the top 10 pharmaceutical com¬ 
panies* and 10 regional health authorities—in other words, 
most of the companies that count, and a reasonable representa¬ 
tion of governmental agencies as well. 

However, INS does not have the U.K, EDI market all to it¬ 
self. It does control around two-thirds of it, but a company 
called Tstel snaps at its heels. Istel is a substantial computer ser¬ 
vices company that was originally spun off from the U.K. car 
industry. Its Edict EDI service now benefits from the AT&T 
acquisition of the company last year. And IBM also lurks in this 
territory, having some significant EDI operations but a curious¬ 
ly unfocused presence in the industry. 


ACTION SUMMARY 


Moving Beyond the Rich Man’s Toy 
EDI has achieved significant success. There are still only a 
limited number of electronic traders, but many of them are 
blue-chip companies with information technology (IT) budgets 
the size of the turnover or total sales of the average company. 
Does that make EDI a rich man’s toy, an aid to intercorporation 

efficiency but not much 

BVTE 


more? 

Absolutely not, says 
INS, and it points to the 
“Management in the 
1990s Programme” for 
support. This is a ma¬ 
jor five-year study, by 
the Sloan School of 
Management at MIT 
and a dozen industry 
giants* into future 
management issues, 
and particularly the 
role of IT. The study 
offered a five-stage 
model to show the way 
in which TT influences 
companies and, more 
important, how it could 
someday influence 
business development 
across the board* from 
giant corporations to 


Despite office automation, 
many transactions still re¬ 
quire the use of reams of 
paper. To combat this* large 
British corporations are mov¬ 
ing their transactions away 
from paper to the EDI stan¬ 
dard. Most companies that 
work with these corporations 
may have to follow suit. For¬ 
tunately, there's a PC-based 
solution. 


small local manufacturers. The stages of the model are as 
follows: 

1. Localized exploitation. IT supports individual business 
functions. 

2. Internal integration , The networks start to meld local de¬ 
partmental efficiency into overall organizational efficiency. 

3. Business process redesign . The availability of IT induces new 
and better business processes rather than the mere automation 
of old ones. 

4. Business network redesign, IT escapes company boundaries 
and a whole business community realizes it could operate more 
effectively and perhaps even reallocate business tasks among 
its members. 

5. Business scope redefinition. This is the final and most dra¬ 
matic stage; new skills and services related to IT inspire 
changes in the very nature of the business. 

Fanciful? No. For example* American Airlines developed a 
reservation system* sold it within the industry, and then found it 
to be its most profitable operation. (See stage 5 above.) Maybe 
not fanciful, then, but surely only the concern of the corpora¬ 
tions and the management theorists? Again, no. Once IT ex¬ 
tends from individual business concerns to entire business 
communities* everybody is affected, 

A PC Solution 

Most business communities consist of a few giants that have 
many small and medium-size companies as suppliers or cus¬ 
tomers. When the giants take a technology like EDI seriously, 
the rest can hardly opt out. The threat of “talk to us electroni¬ 
cally, or not at all” hangs heavily in the air. 

But the situation is usually handled in a fairer fashion than 
that, as John Jenkins, corporate marketing manager at INS, 
confirms. “We have a great many smaller companies in the 
Tradanet community now. Most were introduced by their 
larger trading partners, but making EDI a condition of trade is 
rare, at least explicitly. We spend a great deal of effort at semi¬ 
nars explaining both the short-term and long-term benefits of 
EDI to industry communities and get very positive responses 
once we can explain the whole picture. And Intercept-Plus is 
becoming a very useful aid in encouraging hesitant smaller 
companies.” 

Intercept-Plus is INS’s new workstation system. To use it, all 
you need are an IBM PC with 64GK bytes of memory, a 20- 
megabyte hard disk drive, and basic communications software. 
With Intercept-Plus, you can connect, send, receive, and trans¬ 
late documents over INS services; interface to your applica¬ 
tions via flat sequential file formats; manage a password sys¬ 
tem for privacy and security; organize unattended operation to 
capitalize on the 24-hour-a-day INS service; provide standard 
or customized data-entry screens and printing; and supply end- 
to-end data tracking and full audit Jogging. The whole package 
is notably well designed and easy to use and install. In addition, 
INS offers workshop training as part of a £5000 deal. 

That is not a small price for many companies that use PCs for 
rudimentary accounting. But there are some added features that 
sweeten the deal* like options for Quik-Comm E-mail (courte¬ 
sy of GE Information Services) and access to all those prolifer¬ 
ating on-line databases. And there is pragmatic support from 
INS for other EDI services and standards. 

Who Ya Gonna Call? Faperbusfers! 

Intercept-Plus is a versatile piece of software, but what about 
EDI’s bottom line? “Are we being asked to invest in a glorious 
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ReadyLINK+ 


Building a PC network? Build it 
with Ready LINK+, the super 
structured software program by 
COMPEX. RcadyLINKT is a 
complete, low-cost network 
operating system for IBM PCs 
and compatibles, h uses 
industry standard interface 
cards, so you can expand or 
upgrade to NetWare quickly 
and easily. 

KcudyIJNK 4 also features 
menu Based desktop manage* 
merit and task switching. And 
installing ReadyUNKT gives 
you Lightning — a high perfor¬ 
mance disk cache routine that 
speeds throughput to, well, 
lightning speeds. 


A 

COMPEX 


COMPEX, Inc. 

itiss L. La Palma, Unit ( . Anaheim, l A 92807 
Teh (71 4 ) 630-7302 * Fax: (71 4 ) 63Q6S2 l 
Telex i01987 ( OMPPX USA 


Best of all, you can buy 
ReadyIJNK-h at a very low 
retail cost per network — just 
$299. with workstation hardware 
costs as low as $K9 per station, 

Getting your network operating 
system from COMPEX means 
joining the more than a quarter 
of a million COMPEX users 
worldwide Our complete line of 
Ethernet and ARCnet products 
and ReadyUNK I are always 
designed with the construction 
you need for the cost you want. 

So, when it’s time to Build your 
PC network. Build it with 
Ready LI NR f , the super struc¬ 
tured software program without 
a high rise cost. 


Trademarks: ARCnet, Dautpomt Corp; NetWare, Novell, Inc.; Ethernet, Xerox ( orp 
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MAC CLASSIC BASE 
MAC CLASSIC 2/40 
MAC II SI 40/80 
MAC LC 


845 

1295 

2725/3195 

1825 


MAC II FX BASE 
MAC II Cl BASE 
MAC II CX BASE 
LASER II NT/NTX 
PERSONAL NT 
IMAGEWRITER II 


5945 

3945 

3195 

3195/4245 

2325 

435 


ALL CONFIGURATION AVAILABLE 
MEMORY BEST PRICE 

MONITORS IN STOCK 


TOSHIBA 


T1000-SE 

T10G0-XE 

T1QOO-LE 

T120OXE 

T20GQ-SX 20/40 

T310CFSX80MB 


1075 

1265 

1665 

2095 

3275/3545 

3795 


T31O0E 40MB 
TO200 4GMB 
T32OO-SX4Q/120 
TSZOO-SXC 
T5200 40/100MB 
T5200 200M8 
T5200C 200MB 
MEMORY 


2365 
2565 
3125/3765 
5675 
4465/4765 
5365 
6326 
LOW PRICE 


286N MOO 1 
386 N MOD 1 
386S MOO 1/40 
386S/20 MOO 1 


1355 

1489 

1789/2225 

1995 


386/20E MOO 1/40 
386/25 E MOO 1 
386/33 MOD 84 
SLT 286 20/40 
SLT 386 60/120 
LTE 286 20/40 
LIE 386S 30/60 
OTHER MODELS 
MEMORY 


2450/2835 
3795 
6925 
3545/4035 
4795/5295 
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4325/5095 
LOW PRICE 
IN STOCK 



MOD 30-EOG1/E21 
MOD 30-E31 
MOD 50^31/61 
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1455/1695 

1795 
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MOD 80-121/321 
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MONTR 8503/12/13 
LASERPRNTR 4019/E 
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3565/4945 

2950 

3175/3595 

4350/6225 

7050/8665 

205/425/525 

1595/1075 

LOWEST 
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PACKARD 


LASERJET III 
LASERJET IIP 
LASERJET HID 
DESKJET 500 


1575 

925 

2445 

525 


DESKWRITER (MAC) 725 

PAINTJET/XL 965/1775 

PLOTTER 7475A/7550B 1345/2725 
PLOTTER 7575A/7576A 3495/4495 
PLOTTER 7495B/7596B 5775/6749 
SCANJET PLUS W/INTERFACEISIS 
TONER HP/Ill 65/76 

4MB F/HPIIf 295 



R€S€flfiCH INC. 

BRAVO 286 765 

BRAVO 3S6SX/16 1395 

PREM 386SX/16 1459 

PREM 386-25 


PREM 386 33/TE 3525/4295 

PREM 386-33TE/335MB 6695 

PREM 486-25/E 4595/4925 

PREM 486-25TE 5295 

PREM 486-25TE/335MB 7925 

PREM 486-33/33E 5595/5895 

PREM 486-33/325MB 7395 

EXEC 386SX/20 (Notebook) 3125 
OTHER MODELS IN STOCK 


GENITEC, INC. 

FAX (818)994-2013 

TEL (818)994-1522 


PRICES SUBJECT TO 
CHANGE WITHOUT 
NOTICE. 


16735 Saticoy, Suite 110, Van Nuys, CA 91406 
VOLUME DISCOUNTS AVAILABLE FOR 
INTERNATIONAL ORDERS 
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future," a small company may ask, “or are we being bullied 
into the EDI club to preserve our business relationships with 
some major customer? Or do we really get some measurable 
benefits quickly?" 

The novel Paperbusters project should have at least some of 
the answers to these questions later this year. Conceived in 
1989 by the London EDI consultancy Marinade, Paperbusters 
is an attempt to implement EDI in a medium-size company, 
fully analyze and document the project, and publish the re¬ 
sults, including a complete cost/benefit analysis, as the Paper¬ 
busters Blueprint* 

The consortium running the experiment is impressive: Mari¬ 
nade, INS, and expert systems house SD-Scicon provide imple¬ 
mentation assistance; British Gas acts as a first U,K* trading 
partner; Hapag Lloyd acts as an EDI shipping expert; and 
NatWest Bank acts as an EDI payments expert. The government 
agency Sitpro, which is concerned with simplifying trade pro¬ 
cedures, provides support and encouragement* 

The medium-size company that was selected to participate in 
the experiment is Advance Tapes Group, located in the ILK. 
Midlands, This adhesive-tape manufacturer, which has 280 
employees and a £20 million turnover, was eager to improve its 
services at home and overseas. Though IT-aware, with its Ban¬ 
yan Vines LAN serving 50 PCs on three sites and its Unix- 
based planning and production control, the company was still 
an EDI innocent before the Paperbusters project. 

The project is now well under way, with EDI messages being 
exchanged with an ever-increasing number of suppliers and 
customers, and applications integration in progress. Interim re¬ 
ports are due in mid-1991, but Ake Nilson of Marinade was 
clear about the benefits that are being sought when he spoke at 
the EDI '90 conference at the end of last year. “We are particu¬ 
larly looking for increased competitiveness, shortened re¬ 
sponse cycles, reduced inventory costs, more accurate produc¬ 
tion and sales forecasts, shorter order cycles, smaller buffer 
stocks, reduced administration, fewer errors, less paper use, 
and having reports available more quickly." If Paperbusters 
achieves even a fraction of these aims at a reasonable cost, it 
should give EDI a much-needed boost beyond the committed 
corporate giants. 

Beyond Critical Mass 

How well is EDI doing now? INS alone now handles around 2 
million documents per month. U.K. retailing icon Marks & 
Spencer had 250 EDI trading partners in 1989, and it now 
orders almost all its household and clothing items electronical¬ 
ly. An EDI invoice costs only about 4 pence in the U.K* Major 
companies claim savings of £2 million in telephone calls, in¬ 
ventory reductions of from £2 million to £500,000, and a re¬ 
duction in stockholding turnover from 25 percent to just 15 
percent* 

So there are already some impressive achievements. Yet EDI 
hardly rivals IBM as three initials that are always on the lips of 
the computing community* More important, since it is a poten¬ 
tial huge business benefit rather than a glamorous IT concept, it 
hardly resounds around corporate boardrooms. 

But EDI is a critical mass-application. As more companies 
decide to join the club, more companies will follow suit* Do not 
be surprised if EDI, like Unix, is one of those computer con¬ 
cepts that bides its time before fulfilling its destiny. You just 
may bore your grandchildren someday with reminiscences 
about paper invoices. ■ 


Barry Knight is a freelance author based in the U. K He can be 
reached on BIX c/o " editors , " 
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King of 
Keyboards 
Conquers 
DTPJand 


• BTC 150, CUTIE. Logitech compatible, hand held 
scanner has a 400 DPI, 105mm width and can be 
combined with Drawing and OCR software, 

• BTC 6200, CUTIE. Logitech compatible. Image 
Scanner provides 300 DPI resolution with A4 size 
for a very reasonable price. 

• BTC 9001, the CUTIE Mouse is a three button 
mouse with 230 DP! resolution and an ergonomic 
shape. 



BEHA VIOR TECH COMPUTER CORP. 

HEADQUARTERS: 12F, 18, Sec. 1, Chang An E. Rd r . Taipei, Taiwan, R.Q.Q. 

TEL: (02)523^266 FAX: (02)523^3114 TELEX: 13917 BEHAVIOR 
Contact Person: Miss. Ruth Liang 

EUROPE OFFICE: Glashaven 22,3011 XJ. Rotterdam, the Netherlands 
TEL: (10)404-9400 FAX: (10)433-2535 
Contact Person: Mr Shan Phillips 

U. S. A. OFFICE: 4180 Business Center Dr,Fremont, CA 94538 
Tei: (415)657-3956 Fax: (415)657-3965 
Contact Person: Mr Jimy Wang 
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Compu$ave International 

Int’l Orders (602) 437-8208 FAX (602) 437-8988 


DIGITIZERS 

CalComp 12 x 12....310 

36 x 48..,.,. 

.1,925 

H. P. Sketch Pro 

i........410 

Kurta 12 x 12 ... 

.358 

12 x 17. 

.629 

NUMOMICS ZEDPen.FAX 

Summa Sketch II.329 

12 x 18. 

.599 

GTCO, Hitachi. Seiko.FAX 

LARGER SIZES AVAILABLE 

AAPPS 

Asante 

Aharon Technology 

AST Research 

Above Software 

ATI Technologies 

Access Technology 

Avatar Technologies 

Acer 

BanFder Companies 

ACS Telecom 

Geikin Components 

Action Technologies 

Beseler 

Activision, Inc. 

firightwork Dev. 

Adaptec, Inc. 

C4 Construction Net 

Advanced Digital 

C H Products 

Advanced Logic Res 

Caere Corporation 

Adv. Trandticefs 

Calcomp 

All Computer 

Calera 

Alloy 

Canon 

Amdek 

Cardinal Tech 

American Micro Res 

Castelle 

Amer. Power Conv. 

Cayman Systems 

Anchor Automation 

cc:Mail 

Anthem Electronics 

Central Point 

Apple/Macinlosh 

C. Itoh 

Artisoft 

CMS Enhancements 

ALR 

Advanced Logic Research 

Business VEISA 386/33 

Model 101. 

.1,754 

Model 40. 

..4.125 

Model 80. 

.4.550 

Model 110. 

.4,700 

Business VEISA 486/25 

Model 101... . . 

.3,515 

Model 40.. 

..5,360 

Model 110. 

....5,950 

FAX for other Models 


PLOTTERS 

Calcomp 1023.. 

..3342 

Calcomp 1025., 

....4368 

Calcomp 1026 . 

.6333 

Calcomp 1043. 

..6468 

Calcomp 1044 

.8764 

Calcomp 1020 

.15349 

Enter SP600 

.604 

HI DMP61 

2787 

HI OMP61DL . . 

3485 

HI DMP62 

3752 

HI DMP62DL. 

. 4097 

HP 7440 

1165 

HP 7475A 

1519 

HP 7550 

2950 

HP 7570 

2945 

HP 7575 _ 

.3657 

HP 7576 .. 

.4725 

HP 7579SX 

6505 

HP 75968 

.7626 

Inline 3500 

. 2220 

loline 3700 1 

2923 

loline 3700-8 

3062 

loline 4000-1, 

3409 

loline 4000-8.. 

3617 

loline 7200-8. 

.10590 

loline ArtPro 3500-1 ., 2682 

loline ArtPro 3700-1 3388 

loline ArtPro 3700-8 .3527 

Roland CAMM-1 

3255 

Roland CAMM-2 

.2553 

Roland DPX-2500 .3956 

Roland DPX-3500 4307 

Roland DPY-1100 .810 

Roland DXY-1200 1149 

Roland DXY-1300 .1500 

Roland DXY-885 

.755 

Roland GRX-300AR 3605 

Roland GRX-400AR 4307 

Roland LTX-12G 

2412 

SOFTWARE ■ We carry every 

major publisi 

ier and title! 

Inline 

Living Videotex! 

Iomega 

Logitech 

Irwin Magnetics 

Magnavox 

J & L Info Systems 

Manzarta Micro 

Jovian Logic Corp. 

Mass Micro System 

Kalmar Designs 

Maynard 

KAO Infosystems 

Megahertz 

Kenned Tech 

Micro Displays Sys 

Kensingston Micro 

Microcom 

Keytronic 

Microlyllcs, Inc. 

Kimtron Corp. 

Micron Technology 

Kingston 

Microrim 

Koala Technologies 

Microsoft Corp, 

Kurta 

Microspeed Inc. 

Lapis Technologies 

Microtek 

Lan Systems 

Milford Null Modem 

Link Technologies 

Miniscribe 


WYSE Terminals 

30 w/keyboard.. 

.292 

50 w/keyboard.. 

......362 

60 w/keyboard.. 

.389 

99GT w/keyboard.468 

150 w/keyboard. 

.373 

185 w/keyboard. 

.362 

370. 

.789 

70(1 

_699 

WYSE Computers tool! 

DISKLESS WORKSTATION 

38SX/16S. 

....FAX 

STB Systems 

U.S. Robotics 

Storage Dimension 

Uniplex 

Summagrapta 

Unison Tech 

Sunriver Corp, 

VemTeL Inc. 

Synergy Software 

Verbatim Carol} 

Synotics 

Vermont Micro Sys 

Sysgen 

Verran Dalalink 

Targus 

Video Seven 

TDA/Oimensional 

Visix Software 

Tecmar 

'Walker .Richer, Quinn 

Telebit Corp, 

Western Digital 

Texas Instrument 

Western Telematic 

The Complete PC 

Wyse 

Thomas Conrad Co 

Xerox Imaging Sys 

Tops 

Xircom 

Toshiba 

Zenith 

Tripp Life 

Zip Technology 

Tseng Laboratories 

Zoom Telephonies 

Unisys 


The BEST UPS 

Wlicro-Femips-50 Hz Models 

QME 500VA. 

.930.00 

OME 700VA. 

.1.080.00 

QME 850VA. 

.1.230.00 

QME 1.15KVA... 

.1755 00 

QME 1.4KVA. 

.1.965.00 

QME 1.8KVA. 

.2.790.00 

QME 2.1 KVA. 

.3,100.00 

QME 3,1 KVA. 

.3.825.00 

Ferrups Models-50Hz Models 

4,3 KVA to 18 KVA 

Rackmount Models 50Hz Models 

1.8 KVA to 7KVA 

Fax for 60Hz Models 


Co-Star Corporation 
CompuServe 
Comp. Accessories 
Comp, Peripherals 
Computone 
Control Systems 
Core International 
Cornerstone 
Crossoomm 
Cumulus 
Curtis Mfg. Co. 

Da Vinci 

Data Access Corp. 
Data Technology 
Datacom Tech. 
Datadesk Inti 
Datashield/SCI 
Datastorm 
Dayna Comm,. 

DCA 

DPT 

Delta Technology 
Dest 


, Inc. 


Digital 
OMI INC. 

Dove Computer 
Dupont 

E-Machines, Inc, 
Eastman Kodak Co. 
EFI Corp. 

Elgar 

Emerald 

Emex 

Enable 

Enter Computer 

E PD/CMS 

Ergotron, Inc. 

Everex/Emac 

Everex/IBM Periph. 

Farallon 

FGS 

Fujitsu 

General Interface 

Genicom 

Goldstar 

Grapevine Lan Prod 
GTCO 

Gupta Technologies 
Hayes 

Hercules Computer 
Hewlett-Packard 
Hitachi 
Hunt Mfg. 

Hyundai 

IBM 

Info. Research 
Innovative Concepts 
Intel 

Intercom 

Interleaf 

Inti Computer Group 


Mitsubishi 
Mountain Computer 
Mouse Systems 
Multi-Tech 
Natl Semiconductor 
NEC 

Norton-Lambert 

Novell 

Number Nine 
NuvQtecti, Inc, 


Orange Micro 
Orchid Technology 
PAC.E. 

Pacific Data Prod 
Packard Bell 
Panama* 

Panasonic 
Paradise 
PC Guardian 
Perfect Data 
Persoft 

Personal Writer 

Philips 

PL1 

Plus Development 
Polygon 

Practical Peripherals 
Princeton Graphic 
Prodigy Services 
Product R&D Corp. 
Prometheus Prod 
Pure Data 
QOR 
QMS 

Qume Corp. 

Racai Interlan, Inc. 

Racore 

Retix 

Renaissance GRX 
Rodime Systems 


Rybs Electronics 
SL Weber 
Saber 

SAFE Power System 
Samna 
Samsung 
Santa Cm 2 Oper. 
Sayette Technology 
SCI DataShield 


Seiko 

Shiva Corp. 

Siclone Sales & Eng 
Sigma Designs 
SMT Peripherals 
Softklone 
Solana Electronics 
Sony 

SRW Computer 
Standard Microsys. 


Address: Compu$ave - 4209 S. 37th Street - Dept. WIO - Phoenix* AZ 85040 - USA 
Order lines Monday - Friday 7 am - 5 pm. FAX line always open. 

Prices reflect U.S. currency and are subject to change without notice. Bankwire, VISA/MC, checks and letters of credit 
are accepted. We do not guarantee compatibility. All products carry manufacturer's warranty and we do not honor 
rebates, extended guarantees or promotional programs. Please FAX or call before ordering and give manufacturer name 
and model number. If faxing order, include your fax number in body of transmission. International Orders add 5%. 
































































































INTERNATIONAL RESOURCE GUIDE 


Multiprocessing Systems 

Below are Listed, by country, international distributors of the U& products mentioned in this issue's 
State of the Art section on Multiprocessing Systems. 



ARGENTINA 


DataPoint Corp*: 

Keytech SA 

54-1-791-1690 
fax: 54-1 -790-2050 

Circle 1048 on Inquiry Cord. 


AUSTRALIA 


American 

Megatrends, Inc,: 

Genitech 

61-2-476-4277 

fax:61-2-477-7561 

Circle 1037 on Inquiry Card, 

DataPoint Corp.: 
Datapoint Corp. Pty. Ltd. 
61-2-922-3100 
fax: 61-2-929-8900 

Circle 1048 on Inquiry Cord. 

So I bourne 

Computer, Inc*: 

Solboume Computer 

Australia 

61-3-888-8522 

fax: 61-3-808-9151 

Circle 1109 on Inquiry Cord, 


Tricord Systems, Inc*: 
Miden 

61-3-321-0000 
fax: 61-3-321-0003 

Circle 1111 on Inquiry Cord, 


AUSTRIA 


Advanced Logic 
Research, Inc*: 
Schwaighofer Computers 
43-512-52008 
fax: 43-512-5200821 
Circle 1036 on Inquiry Cord. 

DataPoint Corp*: 

Beyerle EDV-Systeme 
GmbH 

43-1-813-5801 

fax:43-1-813-580135 

Circle 1048 on Inquiry Cord. 

Wyse Technology: 
lug. Johann Schiessel 
43-222-345120 
fax: 43-222-345389 

Circle 111 3 on Inquiry Cord. 


BELGIUM 


DataPoint Corp,: 
Datapoint Belgium SA 
32-2-720-9180 
fax: 32-2-721-4306 

Circle 1048 on Inquiry Card, 

Para I la ii Computer, Inc*: 
Parallan Computer, Inc. 
32-2-536-8631 
fax: 32-2-536-8600 

Circle 1107 on Inquiry Cord, 

Tricord Systems, Inc*: 
Addon NV/SA 
32-2-725-0662 
fax: 32-2-725-0274 

Circle 1111 on Inquiry Card. 

Wyse Technology: 

TM Data Belgium 
32-2-721-4830 
fax: 32-2-721-4053 

Circle 1113 on Inquiry Card, 

Zenith Data Systems: 
Zenith Data Systems NV 
32-2-673-8036 
fax: 32-2-675-0615 

Circle 1 114 on Inquiry Card. 


BRAZIL 


DataPoint Corp*: 
Datapoint do Brasil- 
Informatics e Comunicacao 

55-21-266-5549 
fax:55-21-266-1948 
Circle 1048 on Inquiry Cord, 


CHILE 


DataPoint Corp,; 

Data Systems 

56-2-771928 
fax: 56-2-777040 

Circle 1048 on Inquiry Card. 


DENMARK 


DataPoint Corp*: 

Scan vest Management 
Systemer A/S 
45-42-457000 
fax: 45-43-430146 

Circle 1048 on Inquiry Card, 

Tricord Systems, Inc.: 
Formula Micro 
45-4-284-6511 
fax: 45-4-284-6043 

Circle 1111 on Inquiry Card. 
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BYTE's 

International 
Direct Response 
Postcards 

Advertise your computer product to 
BYTE's highly responsive International 
readers: 134,000 technically advanced 
business buyers (of which 95,000 are 
located in Europe). 

Bound into the Pan-European/ 
International section of BYTE each month, 
the International Direct Response 
Postcards is a quick way to obtain hot 
prospects and big sales. Each postcard is 
perforated so it can be easily tom out and 
returned to you via mail or fax. 

Expand your horizons into 
this valuable marketplace. 

The Pan-European marketplace is 
preparing to greatly expand trade in 
1 992. And BYTE's International 
Direct Response Postcards presents the 
perfect opportunity to test your product 
in this marketplace and to get your 
company positioned in the minds of the 
major buyers. 

To learn more about this advertising 
opportunity, in Europe, contact: 

Uwe Kretzschmar 
44 81 545 6268 
44 81540 3833 (fax) 

European Advertising and Marketing 
Manager 

McGraw-Hill Publications 
Wimbledon Bridge House 
One Hartfield Rd., Wimbledon 
London SW19 3RU, England 

BVTE ms 


INTERNATIONAL RESOURCE GUIDE 


Zenith Data Systems: 
Zenith Data Systems A/S 
45-45-660600 
fax: 45-45-660700 

Circle 1114 on Inquiry Card. 


ECUADOR 


DataPoint Corp.: 
Ciudadela Naval Norte 
593-4-282598 
fax: 593-4-282599 

Circle 1048 on Inquiry Cord. 


E G 


DataPoint Corp,: 

Data Egypt 
20-2-671689 
fax: 20-2-2918436 

Circle 1048 on Inquiry Cord. 


FINLAND 


Advanced Logic 
Research, Inc.: 

Atomica 
358-0423533 
fax: 358-0-422721 
Circle 1086 on Inquiry Cord. 

American 
Megatrends, Inc.: 

Digi point Oy 
358-0-757-17 H 
fax: 358-0-757-0844 

Circle 1037 on Inquiry Card. 

DataPoint Corp.: 
Datapoint Qy/A-Lan 
Systems Oy 
358-0-755-7477 
fax: 358-0-755-7613 
Circle 1048 on Inquiry Card. 

Tricord Systems, Inc.: 
Softmatie 
3584-167-5833 
fax: 3584-167-7480 

Circle 1111 on Inquiry Cord. 


FRANCE 


Advanced Logic 
Research, Inc.: 

Infodis 

33-1486-54256 
fax: 33-1486-54440 

Circle 1036 on Inquiry Cord. 


Alliant Computer 
Systems Corp.: 

Alliant Computer Systems 
France SA 
33-1-4675-0354 
fax: 33-1-4978-0701 

Circle 1035 on Inquiry Card. 

American 
Megatrends, Inc.: 

General Informatique 
Electronique 
33-14820-2306 
fax: 33-14820-5364 
Circle 1037 on Inquiry Card. 

Cogent Research, Inc.: 
Scientific Computers SARL 
33-1-457-70813 
fax: 334457-73424 

Circle 1043 on Inquiry Card. 

DataPoint Corp,: 

Datapoint France 
33-1497-83838 
fax: 33-1456-05450 

Circle 1048 on Inquiry Card. 

Para!laii Computer, Inc.: 

Metrologie S.A. 
33-1-408-68215 
fax: 33-1-479-08402 

Circle 1107 on Inquiry Card- 

Tricord Systems, Inc.: 
Alfatronic 
33-1-698-67500 
fax: 33-1-690-76893 

Circle 1111 on Inquiry Card. 

Wyse Technology: 

Yrel Z.L 
33-1-396-76869 
fax: 33-1-395-65626 

Circle 1113 on Inquiry Card. 

Zenith Data Systems: 
Zenith Data Systems SA 
33-1-477-81603 
fax: 33-1472-91954 

Circle 1114 on Inquiry Card. 


GERMANY 


Advanced Logic 
Research, Inc.: 

Advanced Logic Research 

Deutschland 

49-6173-79198 

fax: 49-6173-5376 

Circle 1036 on Inquiry Card. 
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Backed Up By Strong Capacities, 

We Keep Growing. 


We do all stages of production ourselves- 
from designing, molding and pressing to 
manufacturing - and we enforce rigorous QC. 
Our full range is comprised of over 20 
models. 

If you’re looking for a powerful partner to 
team up with, get in touch with us today! 




Manufacturer & Exporter 

LOYALTY FOUNDER ENTERPRISE CO., LTD. 

NO. 5 CHI UN N RD..CHUNG-LI INDRARK, TAOYUAN. TAIWAN. R.O.C 
TEL;8S6-3-4511772 FAX; BB6 -3-4 520888 TLX: 35363 LOYALTY 

Gird* 446 on Inquiry Card. 



P0WEH SUPPLY 

CfiWE SPACE 

MAIN BOARD 

DIMENSION 

(OxWxM) 

TYPE 

CHASSIS 

THICKNESS 

m 

350 wad to 375 wats standard 
AT sue wfli racta type power 

swteh 

tourSeen 5.25' half-hagt* FDD 

902867BQ3B& 

90436 or 0088 

Ssndard sze 

60.3 *27,4*82.4 
cm |hritftf d base 
net included) 

jfcdriin 

1 4mm 

32301 

MwtfCC 

SandSrd Af or square type 
baby At with exiensiun cable 
and push-in buBcm power 

$*fc± 

sx 5.25' half bright FDD 

0Ot236L‘T0O3S6«' 

00480 MUbeby 

41x22x47 an 

[height d ba» npi 
■rinded) 

dido in 

E.4nnm 

32302 

Saodard AT type or squats 
type baby AT wtfv extenaon 
cabie and mckertype power 
swath 

seven 5_25 J half hrigfo FDD 

8Q2B&BG3067 

»4fl6k*baby 

426x49x66 an 
(h&qhl dt baas not 
added) 

slide-in 

Mrrtn 

32-396 

32-386 

32-30&A 

standard AT type or square 
type baby AT with extension 
cable and rocker type ibillan 
power switch 

six 535' Irit+ri^it ADO 

992961803867 

BW86 W*aby 

426xt9x62an 
(height of basrri 
nduded) 

dide-in 

1.4<roi 

32-396-A 

Retype (14 x 15 x 8.6 crofl 
irtfi anSensdn cable A fxah in 
ted da power supply 

two 3.5 J halt-height FDD 
three 525* m hotfit FDD 

302867803861 
&C4Hi Aibbaby 

42x 21,5 x 30 cm 
(height of base not 
■ridded) 

shde-iu 

1 4ma 

32-570 

32-570-A 

square type baby AT weft pad¬ 
dle type power switch 

one 3.5' haftbetghi FDD and 
three 5,25' hatt-heigH FDD 

6O2B&80386/ 

60486 baby 3^e or 
0083 

42x437x15.7 on 

slide-in 

t ,4mm 

16034 

made to install the power sqpr 
fty wifli the dmendiwi 

14 x IS x 3.6 cm wtft etiarson 

cable 

one $5F FDD + one 5.25 # 

ADO + one 525* ff 36' HDD 

can use baby AT7 
KTtetin-orij mein 

board 

395 x 418x103 

cm 

dkfe-in 

12 mm 

1WJ35-A 

PS72 type (I4x 15x8.6 cm) 
with pt4h-in button cower 
sw*ch 

one 3,5* TDD and 

two 525' baf height FOG 

AT/irnaHfHjre 
baby .size 

42x41.9x103 011 

*to*i 

1.4mn 

164374 

made toinSeff Hie pc«ftr si4> 
ply with the dimension 
f 3x13,6 xtD.B OH with exten- 

aon cable 

□ne 3,5' FOD{1'-h$H3t1li5rKl 
one3 j 5‘ HDO(r-hejgbfl 

tB»ti mil*2BE 

^x27x82ct 

sltoa-m 


1B-39G 

mads to natal the paw* sup. 
ply wflMhe dmen^on 

14 x 15*6.6 on with extension 

cable 

(bur 525' hrf-heghj d* 
drrra and □« 3 5* KO.D. 

Pays 

can use 

80386^90286 rxx- 
ni'baby size a 
0038 mam Board 

42x215x39 an 

dide in 

i.4mm 

m 

PST? type (14*15*8,6 an) 
with eslenaon cable & purft -n 
button power s*(4y 

Th.n=ftS25' FDD + oneSuS* 
FDD + one 35'HDO (HIDDEN) 

80206100380/ 

90436 haby sze of 
0088 

40x15.5x40 cm 

didein 

1.2mm 


All brand namES are registered trademarks af Ebeir i OSptsCtlve Owners 

































Circle 429 on Inquiry Card. 


DSS, innovative 
non volatile 
memory solutions 




> - 

4 

g A complete range from simple solid 
state disk drives up to superb Flash 
* Disk Cards increasing performance 

a> and reliability. 

Available from 256KByte -32MByte. 

> For detailed information: 



DSS innovative electronics b.v. 

Accustraat 25 
3903 LX Veenendaal 
Fax: 08385-26751 

Tel.: 08385-41301 

Interested In becoming our rep? 
Call Henk WIJnberger at DSSI 




fe. 






'• 



■ Here in the BIX community, you can download your choice 
of 2,168 programs developed for IBM PCs and their compatibles. 
You can attend dozens of informative and provocative con¬ 
ferences, too. All this and more is yours in the IBM Exchange, 
with your subscription to BIX. Call our special Customer Service 
number for more information: 603-924-7681. 

El\ 
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American 
Megatrends, Inc.: 

C&S Computer u. Sevice 
Vertriebs 
49-89-904-4031 
fax: 49-89-904-3706 
Circle 1037 on Inquiry Card. 

Cogent Research, Inc.: 
Scientific Computers 
GmbH 

49-241-26041 
fax: 49-241-44983 

Circle 1043 on Inquiry Card. 

DataPoint Corp.: 

Datapoint Deutschland 

GmbH 

49-69-67830 

fax: 49-69-673410 

Circle 1048 on Inquiry Card. 

Encore Computer Corp.: 
Encore Computer GmbH 
49-211-5610 
fax:49-211-5047915 

Circle 1051 on Inquiry Card. 

Mercury Computer 
Systems, Inc.: 

Stemmer Electronics 
49-89-809020 
fax: 49-89-8090216 
Circle 1055 on Inquiry Card. 

Solbourne 
Computer, Inc.: 
Workstation 2000 
49-89-4201051 
fax: 49-89-426741 
Circle 1109 on Inquiry Card. 

Tricord Systems, Inc.: 
Computer Partner Team 
49-22-031-02100 
fax:49-22-031-02112 

Circle 1111 on Inquiry Card. 

Wyse Technology: 
Compusys 
49-52-585853 
fax: 49-52-583560 

Circle 1113 on Inquiry Card. 

Zenith Data Systems: 
Zenith Data Systems GmbH 
49-6103-3980 
fax: 49-6103-398292 

Circle 1114 on Inquiry Card. 



DataPoint Corp.: 

Datajust SA 
30-1-652-8938 
fax: 30-1-652-2864 

Circle 1048 on Inquiry Card. 

Wyse Technology: 
Datamedia S.A. 
30-1-481-9815 
fax: 30-1-482-6330 

Circle 1113 on Inquiry Card. 


HONG KONG 


Alliant Computer 
Systems Corp.: 

Tech Trend Electronics 
& Computer Ltd. 
852-5-833-6611 
fax: 852-5-838-3609 
Circle 1035 on Inquiry Card. 

American 

Megatrends, Inc.: 

Manufacturing Information 

Technology 

852-722-7882 

fax: 852-722-7397 

Circle 1037 on Inquiry Card. 

DataPoint Corp.: 

ODS System-Pro Ltd. 
852-510-1288 
fax: 852-806-2841 

Circle 1048 on Inquiry Card. 

Solbourne 
Computer, Inc.: 

Synthesis Systems Design 
Ltd. 

852-557-1102 
fax: 852-889-2962 

Circle 1109 on Inquiry Card. 


INDONESIA 


DataPoint Corp.: 

PT Anekadata Persada 
62-21-365083 
fax: 62-21-6299275 

Circle 1048 on Inquiry Card. 


88IS-68 BYTE* JUNE 1991 

























Atico's Lowest Prices in the World!, Fastest International Delivery , 
Commitment to Customer Service, and ... Free Export Services 


Aticom 212N - 

268/12MHz. 

Ethernet Network Station 


$690 


Aticom 425i - - 

486/25MHZ. $ 4,550 

Cache System 


Aticom 316XLT - . 

Laptop (386SX/16MHZ).. $ 2 , 350 

• 1MB RAM 


• 1MB RAM, 1.2MB Floppy Disk Drive 

• 14" Paper White MONO Monitor 

• 16 Bit Ethernet Card (100% NE2000 compatible) 


• 4MB RAM with 128K Cache Memory 

• 200MB Hard Disk 

• 14" Super VGA Color Monitor 


Aticom 216R - 

286/16MHz. 

Desktop System 


$ 1,270 


Aticom 433E - . _ 

486/33MHZ. $ 6,240 

EISA Bus Cache System 


• 1MB RAM, 40 MB Hard Disk 

• 14'VGA Monochrome with VGA Card 


• 4MB RAM with 128K Cache Memory 

• 200MB Hard Disk 


Aticom 320S - 

386/16MHz. 

Desktop System 

• 2MB RAM, 40MB Hard Disk 

• 14" VGA Color Monitor 

Aticom 333D - 

386/33MHZ. 

Cache System 

• 4MB RAM with 64K Cache Memory 

• 100MB Hard Disk 

• 14" Super VGA Color Monitor 


$ 1,820 

$ 3,250 


• 14" Super VGA Color Monitor 


Aticom 833E - 

i860+i486/33MHz. 

SuperRISC System 



• 8MB RAM, 300MB Hard Disk 

• 19" Dual Page Mono VGA 
1280x1600 

Ideal for CAD/CAM Station 



Aticom™ Systems are Plug -and- Play Ready 
and carry a One Year inf I Warranty 
(Parts and labor) 


• 40MB Hard Disk 

• 640x480 VGA Display 

Aticom 316NB - 

Notebook.... 

386SX/16MHZ 

• 2MB RAM 

• 20MB Hard Disk 

• 640x480 VGA Display 

• Built-in Scanner Port 

• PS/2 Mouse Port 

• Only 7Lbs! 



Aticom 425P - 

VGA Portable 

i486/25MHz 

• 4MB RAM with 
128K Cache Memory 

• 200MB Hard Disk 

• VGA Gas Plasma 
Display 



SpGCi3lSl 19" Multi SVGA.$2,499 • 16MB Memory Module Option.$1,050 • Novell 386 V3.11 (100 User).$4,899 


Custom configurations are available • International keyboard and 220/11OV power supplies also avoiloble 






Most Major Credit 
Cards Accepted 


• We do not charge your credit card until your order is shipped 

• Not responsible for typographic errors. All trademarks acknowledged 


m a • tm 

Atieo 

-Serving Worldwide Since 1985 

1300 Galaxy Way 
Concord, CA 94520 USA 

TEL (415) 680-8271 • FAX: (415)680-1408 • TELEX: 470166 


APPLE 

1MB Upgrade Kit ll,HCX.IIX.P1us,SE.St/30 M021B 

2MB Upgrade Kit Plus.SE MQ219 

4MB Upgrade Kit IIHCX.IIX.P1us.St.SU30 M02707 

4MB Upgrade Kit IIFX M0376U/A 

I MB Upgrade Kit LaserWriter ll/NTX M6005 

AST RESEARCH 

1 MB Upgrade Krt Premium 386/33 500718-002 

?MB Upgrade Kit Premium WS386SX.Bravo 500510-002 


H33443B 

H33444B 

M33445B 

H33475B 

H33476B 


CANON 

1MB Exp Brd 
1MB Exp Brd 
1MB Upgrade Board 

COMPAQ 

1MB Add-On Module 
4MB Add-On Module 
4MB Add-On Module 
4MB Memory Exp Brd 
4MB Memory Exp. Brd 
1MB Memory Exp. Brd 
1MB Memory Module 
4MB Memory Exp. Brd 
512KB Upgrade Kit 
2MB Upgrade Kit 
1MB Memory Board 
2MB Memory Module 
8MB Memory Modulo 

DEC 

4MB Exp Brd 
8MB Exp Brd 
32M8 Exp Brd 




£ 100% COMPATIBILITY 

LIFETIME WARRANTY ON ALL MEMORY PRODUCTS 


St.:: 

1120 

$255 

$280 

Sill 


$60 

$135 


MEMBER OF THE WORLD TRADE 
CENTERS ASSOCIATION 


IM 

$549 

$256 

$878 


$442 

$962 


$279 
n ni¬ 
si .025 
$2,607 


$179 

$165 

$165 

Mi 

$162 


$79 

$199 

$249 


IMP Laser/Vectral 


N/A 

39.4X.5X N/A 


386/20eA2Se 

386S 

Portable 386 


APC-H850E 

N/A 

N/A 

APC-H852E 


H4C04A 

H4C06X 


X104C.-6.4L-Y 

X116H.-Y.-W 

X116D 

N/A 


PC8PA8302U 

PC9-PA0341U 

PC15-PA8306U 

PC12-PA8307U 

PC10-PA8304U 


2A3600ME 
ZA-180-66 
ZA-3034-ME 


1MB Upgrade Board 
M- 1 : ) '• !-M - 
4MB Upgrade Board 
7M8 Upgrade Board 
3MB Upgrade Board 

MiUn mM 

2MB Upgrade Kfl 


LaserJet ll.lID 
LaserJet H MD 
LaserJet ll.lID 
LaserJet lll/IIP 
LaserJet lll/IIP 


DEC 3100 
DEC 5000 
DEC 5000 


MS01AA 

MS02AA 

N/A 


B1M 


nm 




IMB 


SI 


16MB Op) on 


16MB Optxjri 


Memory Exp Brd PwertJ 

Upurade Kit fpweiN 

Silicon Graphics (Iris Series) 


PowerMac SX Plus 
wrMate SX Plus 
verMaie SX Plus 
verMate SX Plus 


Power 40/120,220.240.280 


3/60.3/80,4/60,SPARC 
SPARC 4/60 
4/110 


113645-001 

113634-001 


$275 

$275 

$389 

$389 


$119 

$159 

$1,240 


$410 

$904 

$7,267 


4MB Memory 8oaid 
4MB Memory Module 
2-16MB Exp Card 
2-8MB Exp Card 


80/041 

80/111,311,121,321 

8Q/A21.80/A31 

55SX.65SX 

30.5Q-50Z6055SX.65SX 


6450606 

6450375 

6450379 

6451060 

34E2933 

6450609 


70,80 


2386/20 25 33 33E 
SupersPorl 286.286E 
TurboSport 366 386f 


Zenith 

IMB Upgrade Kit 
1MB Exp Card 
1MB Exp Brd 


firrlrt 419 nn Innnirvr C.n rrl. 




































Circle 418 on Inquiry Card. 



Conversion Tools 


for Fortran Programmers 

■ FOR-STRUCT ™ 

Transforms spaghetti FORTRAN into fully structured 
code, with or without VAX and FORTRAN-90 
extensions! GOTO and IF-GOTOs are replaced with 
IF-THEN-ELSE, DO-WHILE and DO-ENDDOs, while 
retaining programming logic. Code is not duplicated, 
dead segments can be removed and different style 
options are offered. Fully compatible with FOR_C. 

■ FOR-C™ 

Converts standard FORTRAN and many VAX 
extensions (e.g. structures) into ANSI C. 

Produces extremely readable and maintainable C 
code, with excellent I/O and character translations. 
FOR_C also utilizes a C-style preprocessor and C 
prototypes, and includes source to extensive runtime 
libraries. New version 3.1 now shipping. 

■ Call for more information 

and combined product discounts! 

COBALT BLUE 

2940 Union Avenue, Suite C 
San Jose, CA 95124, USA 

TEL(408) 723-0474, 

FAX(408) 377-7648 


Introducing 

DATABOS$ @ 

The Applications Generator 

• Generates Bug Free C or PASCAL Code for 
Industry Standard Compilers. 

• Relational Data Files, On-Line Help, 
Window Layout, Network Versions, 
Reports, Security, Demonstration Versions, 
Field Validation, Prototypes, Mouse 
Controls and more.... All In Your Systems. 

• Complete Database Systems without the 
need to modify the generated code at all. 

• Paint & Build Report Filters 

• Customise applications using your own 
routines. 

• Absolutely No Licence Fees. 

£345+vat 


SALESBOSS 

• Package Generated with DATABOSS 

• Sales Prospect Tracking And Retrieving System 

• Call Frequency, Budgets, Client Profile etc. 

• Easy To Use, Extensive Reports. 

£85+vat 


Available From Your Software Supplier or From: 

Key craft Europe, Ashgrove House, Ashgrove Industrial Estate, 
Kill Avenue, Dun Laoire, Co. Dublin, Ireland. 

_ Ph: 353-1-2804839 Fax:353-1-2805082 


INTERNATIONAL RESOURCE GUIDE 


ISRAEL 


DataPoint Corp.: 

I.S. Information 
Systems Ltd. 
972-3-571-5151 
fax: 972-3-571-0866 
Circle 1048 on Inquiry Card. 


ITALY 


Alliant Computer 
Systems Corp.: 

Alliant Computer Systems 

39-2-5518-7661 

fax: 39-2-5518-5326 

Circle 1035 on Inquiry Card. 

American 
Megatrends, Inc.: 
Intercomp Computer 
S.p.A. 

39-45-85-10533 
fax: 39-45-85-10539 

Circle 1037 on Inquiry Card. 

DataPoint Corp.: 

Datapoint Italia S.p.A. 
39-2-659-6131 
fax: 39-2-659-6136 

Circle 1048 on Inquiry Card. 

Tricord Systems, Inc.: 
Algol S.p.A. 
39-2-264-11411 
fax: 39-2-215-4629 

Circle 1111 on Inquiry Card. 

Wyse Technology: 

Fanton Data 
39-2-328-7312 
fax: 39-2-328-7948 

Circle 1113 on Inquiry Card. 

Zenith Data Systems: 
Zenith Data Systems 
Italia SRL 
39-2-892-00242 
fax: 39-2-824-6010 

Circle 1114 on Inquiry Card. 


JAPAN 


Alliant Computer 
Systems Corp.: 

Nihon Alliant Computer 
Systems 
81-33-222-1766 
fax: 81-33-222-0395 
Circle 1035 on Inquiry Card. 


American 
Megatrends, Inc.: 

Micro Summit K.K. 
81-32-58-5531 
fax: 81-32-58-0433 
Circle 1037 on Inquiry Card. 

Cogent Research, Inc.: 
Marubeni Corp. 
81-33-282-3445 
fax: 81-33-282-4835 

Circle 1043 on Inquiry Card. 

DataPoint Corp.: 

CJK Co. Ltd. 
81-3-5275-7908 
fax: 81-3-5275-7920 

Circle 1048 on Inquiry Card. 

Torque Computer, Inc.: 

Marubeni Corp. 
81-33-282-3445 
fax: 81-33-282-2331 

Circle 1110 on Inquiry Card. 



DataPoint Corp.: 

Union System, Inc. 
82-2-533-6213 
fax: 82-2-533-6210 

Circle 1048 on Inquiry Card. 

Solbourne 
Computer, Inc.: 

Trigem Computer, Inc. 
82-2-390-2114 
fax: 82-2-312-0244 
Circle 1109 on Inquiry Card. 

Tricord Systems, Inc.: 
Suntech Info Systems 
82-2-715-4796 
fax: 82-2-716-9023 

Circle 1111 on Inquiry Card. 


KUWAIT 


DataPoint Corp.: 

W. J. Towell Computer 
Services 
965-2-438180 
fax: 965-2-430688 

Circle 1048 on Inquiry Card. 


88IS-70 BYTE* JUNE 1991 


Circle 445 on Inquiry Card. 




























PASCAL LANGUAGE 


New Topspeed Pascal is ISO Class A compliant with OOP extensions, Turbo Pascal to Topspeed 

translator and other Topspeed V3 features such as Windows support and BOOST. 


MS Pascal v4.0 OS/2£PC-DOS 

£170 

Power System w Pascal 

IBM-PC 

£120 

Prospero Pascal OS/2£PC-DOS 

£240 

Power System Prof Dev 

IBM-PC 

£210 

Topspeed Pascal Std 

OS/2 

£118 

Prospero Pascal for GEM MS-DOS 

£ 80 

Topspeed Pascal Prof 

OS/2 

£177 

Prospero PC Pascal 

PC-DOS 

£ 80 

ALICE Pascal Intrprtr. 

PC-DOS 

£ 80 

Topspeed Pascal Std 

PC-DOS 

£118 

Dr Pascal Interpr. v2 

MS-DOS 

£ 60 

Topspeed Pascal prof 

PC-DOS 

£177 

Metaware Prof.Pascal 

MS-DOS 

£380 

Turbo-Pascal v6 

PC-DOS 

£ 80 

Metaware Prof.Pas/386 

MS-DOS 

£570 

Pro-Pascal v2.14 

CP/M-86 

£240 

MS Quick Pascal 

PC-DOS 

£ 60 

Pro-Pascal v2.18 

CP/M-80 

£240 

Oregon Pascal-2 

MS-DOS 

£160 







Power System w Pascal 

ATARI ST 

£120 


PROGRAMMING TOOLS 


THE C LANGUAGE i 


New Topspeed C & C++ V3 now available. 

New Hi-Tech C 386 PDS generates DOS and 386 code. Includes own DOS Extender. 


C COMPILERS 

Zortech C++- OS/2 Dev OS/2 
Microsoft C v6 OS/24PC-DOS 
Topspeed C for OS/2 OS/2 
Watcora C v8 Prof OS/24DOS 
Avocet AVCOM 86C PC-DOS 
Aztec C86 Professional MS-DOS 
Aztec C86 Developer MS-DOS 
Aztec C86 Commercial MS-DOS 
Borland C++ Windows/PC-DOS 
HIGH C vl.61 MS-DOS 
HIGH C 386 Global PL3864MS-DOS 


Hi-Tech C 
Hi-Tech C 386 PDS 
Microsoft QuickC v2.5 
M'soft QuickC/QuickAsm 
MIX C 

MIX Power C & lib s'ce 
Turbo C++ 

Topspeed C Std 
Topspeed C Prof 
Topspeed C++ Std 
Topspeed C++ Prof 
Watcotn C v8 Std 
Watcom C/386 Std 


MS-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
s'ce PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PL386SMS-DOS 


Watcom C/386 Prof PL386&MS-DOS 
Zortech C++ v2.1 PC-DOS 

Zortech C++ 386 Dev PL3866DOS 
Avocet C Avcom Z80 CP/M-80 

Aztec C Personal 1.06D CP/M-80 

Aztec Commercial 1.06D CP/M-80 

Hi-Tech C Z80 + CP/M-80 

Mix C Z80 + CP/M-80 

Aztec C6BK MPW C MACINTOSH 

Aztec C68K C MACINTOSH 

Aztec C68K/AM Developer AMIGA 
Aztec C68K/AM Prof'snl AMIGA 
Aztec C68K/ST Developer ATARI 
Aztec C68K/ST Prof'snl ATARI 
Hi-Tech C ATARI 

Mark Williams C v2 ATARI 

Laser C ATARI 

Prospero C ATARI 

Iprolog language 


£360 
£269 
£335 
£310 
£210 
£120 
£175 
£250 
£250 
£37t 
£615 
£135 
£350 
£ 60 
£105 
£ 20 
£ 29 
£120 
£118 
£177 
£118 
£177 
£245 
£555 
£740 
£120 
£540 
£210 
£120 
£200 
£ 99 
£ 35 
£110 
£ 75 
£175 
£120 
£175 
£120 
£ 99 
£110 
£135 
£ 80 


Arity/Prolog Comp 

OS/2 

£745 

ADA Educ.Prolog 

MS-DOS 

£ 26 

ADA FS Prolog 

MS-DOS 

£ 45 

ADA VMI Prolog 

MS-DOS 

£ 69 

ADA VML Prolog 

MS-DOS 

£150 

Arity/Prolog Comp. v6 

PC-DOS 

£520 

Arity/Prolog Int. v6 

PC-DOS 

£220 

Arity Standard 

PC-DOS 

£ 75 

Flex Expert Dev Sys 

PC-DOS £1210 

LPA PROLOG Prof v3 

PC-DOS 

£755 

Micro-PROLOG v3.1 

MS-DOS 

£ 70 

PDC Prolog 

PC-DOS 

£240 

Micro-Prolog v3.1 

CP/M-86 

£ 70 

Micro-Prolog v3.1 

CP/M-80 

£ 70 

Prolog-1 v2.2 

CP/M-80 

£225 

LPA Mac Prolog v3 Apple 

Mac Pis 

£450 


H DISK COPYING SERVICE j| 

We can copy files to and from 600 disk 
formats Including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS. BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally des¬ 
patched within 24hrs of receipt. 

For more Information call us. 


C CROSS COMPILERS 

We supply 2500AD, Avocet, Aztec, Lattice, IAR 
and Hi-Tech Cross Compilers hosted on 
MS-DOS and targeted on Z80, 6502, 6801, 
68HC11, 6301, 6809, 7811, 8051,8096, 
68000 & 68020. 

Please call for Information or advice. 

C INTERPRETERS 


C-terp V3.0X 

PC-DOS 

£165 

Instant C/16M 

PC-DOS 

£700 

Interactive C 

PC-DOS 

£195 

Introducing C 

PC-DOS 

£ 85 

Living C Plus 

PC-DOS 

£135 

RUN/C Professional 

MS-DOS 

£110 


Ada Compilers 
Assemblers & Libs 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 
C Utilities 
Comms.Libraries 
Database Libs. 
Dis-assemblers 
Engineers Libs. 
Forth 

Fortran Libraries 

Icon 

Lisp 

Nial Interpreters 
Pascal Compilers 
Prolog 
Rise 

Smalltalk 


Algol Compilers 
AWK 

Basic Interpreters 
Basic Libraries 
C Compilers 
C Libraries 
Cobol Compilers 
Cross Assemblers 
Debuggers 
Editors 

Expert Systems 
Fortran Compilers 
Graphics Libraries 
Linkers, Locaters 
Modula-2 
OPS 5 

Pascal Libraries 
Rexx 

Screen Libraries 
Snobol 


We stock many items for which there is no 
space in these advertisements. 


g PRICES & DELIVERY J 

Prices do not Include VAT or other local taxes 
but do Include delivery In UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us for a complete pricelist. 


! C LIBRARIES & TOOLS 


CONNS LIBRARIES 

C Asynch Manager V3s'ce PC-DOS 
Essential Comma(L,MS,T) PC-DOS 
Greenleaf Comms(source) PC-DOS 
Multi-Comm (L,MS) PC-DOS 
Silvercoram C Asynch PC-DOS 

DATABASE/FILEHANDLING 

Btrieve for OS/2 OS/2 
Btrieve for Windows MS-DOS 
Btrieve v5.1 MS-DOS 
XQL OS/2,PC-DOS 
Xtrieve Plus OS/2,PC-DOS 
C/Database T'lchest see PC-DOS 
CBTREE (source any C) 
C-Index/Plus (source any C) 
C-ISAM (L,MS) MS-DOS 
C-tree (source any C) 
C-tree Plus PC-DOS 
Essential Btree (s'ce) PC-DOS 
CQL s'ce PC-DOS 
Faircom Toolbox Prof v2 PC-DOS 
Pro-C £ Workbench v2 PC-DOS 
R-tree MS-DOS 
db-VISTA DBMS Object PC-DOS 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBCIII+ OS/24MS-DOS 
SftFcus Btree&lsam (see any C) 

GRAPHICS 

Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 
Graphic v5 (CI,L,DS,MS) PC-DOS 
graphics MENU/META v3 PC-DOS 
GSS Kernel system OS2,PC-DOS 
GSS Graph Dev T'kit OS2,PC-DOS 
GX Graphics PC-DOS 
HALO v3 (MSC5,LAT,TC) PC-DOS 
HALO Professional (C) PC-DOS 
HGraph (MSC) PC-DOS 
Ingraf (MSC) PC-DOS 
MetaWINDOW v3.7b PC-DOS 
MetaWINDOW/Plus PC-DOS 
TurboWINDOW/C (Turbo) PC-DOS 
QuickWINDOW/C (QC) PC-DOS 

SCREEN £ WINDOWS 

C-Scape +Look£Feel OS/24PC-DOS 
Vitamin C for OS/2 OS/2&DOS 
C View Manager (s'ce) PC-DOS 
Curses/PC w. s'ce PC-DOS 
Entelekon Windows(s'ce) PC-DOS 
Greenleaf Datawindow PC-DOS 
Greenleaf Makeform PC-DOS 
Lattice Curses V Lib PC-DOS 
Multi-windows (MS,L) PC-DOS 
Panel Plus II (source) PC-DOS 
Power Screen (MS£TC) PC-DOS 
Vermont Views (MSC,TC) PC-DOS 
Vitamin C (source) PC-DOS 


£130 

£170 

£185 

£190 

£130 


£360 
£360 
£360 
£440 
£360 
£ 39 
£135 
£175 
£170 
£265 
£340 
£120 
£270 
£645 
£585 
£140 
£450 
£185 
£365 
£ 80 


£200 
£ 80 
£290 
£125 
£425 
£425 
£100 
£200 
£335 
£ 80 
£185 
£155 
£205 
£ 85 
£ 85 


£345 
£240 
£245 
£235 
£105 
£205 
£ 70 
£105 
£190 
£270 
£ 99 
£345 
£145 


GENERAL FUNCTIONS 

C/Utilities T'chest see PC-DOS 
C-Worthy w CV Architect MS-DOS 
C Tools Plus/6.0 (MS) PC-DOS 
CodeRunner PC-DOS 

Entelekon Funct(source) PC-DOS 
Essential C Utils v5 PC-DOS 
G' leaf Fin'cial Mathlib PC-DOS 
G'leaf Super Functions PC-DOS 
Greenleaf Functions s'cePC-DOS 
Lattice C Comp Kit+s'ce PC-DOS 
PDK£1 PC-DOS 

Power Search PC-DOS 

Resident-C (MS,L)(s'ce) PC-DOS 
Silverware C EMM Lib PC-DOS 
The Heap Expander(MS£TC)PC-DOS 
Turbo C Tools v2 PC-DOS 

WKS Library PC-DOS 

MATHEMATICAL LIBRARIES 

C Lang Sci Lib v2 ANY C 

Mathpak 87 (L,MS) MS-DOS 

Science £ Eng Tools MS-DOS 

TOOLS £ SUNDRIES 

PC-Lint OS/2, MS-DOS 

C-Documentor PC-DOS 

C-Scan PC-DOS 

Clear+ for C PC-DOS 

Databoss (C) PC-DOS 

Lattice Comp Companion MS-DOS 


£ 39 
£410 
£ 99 
£ 95 
£105 
£145 
£205 
£160 
£125 
£160 
£ 75 
£ 99 
£145 
£115 
£ 65 
£ 95 
£160 


£160 
£ 80 
£ 59 


£ 80 
£195 
£195 
£140 
£320 
£ 65 


REAL TIME £ MULTI-TASKING TOOLS 


Concurrent C 

(PC/MPX)sceMS-DOS 

£ 60 

Multi-C (L,MS 

,Cl,TC) 

PC-DOS 

£190 

Op.Sys.T'box 

(MS) s'ce 

PC-DOS 

£ 69 

Timeslicer v6 

(MS 6) 

PC-DOS 

£200 

Over-C (L,MS) 


PC-DOS 

£225 


FORTRAN COMPILERS 

The latest Prospero Fortran now supports 
OS/2 & DOS. 

A new version of Lahey’s compiler with 
Improved optimisation now here. 

FS-Fort.(CGA £ Here) MS-DOS £ 34 
FTN77/386 Fortran PC-DOS £765 

Lahey F77L v4.10 MS-DOS £410 

Lahey F77L-EM/32v4 ERGO+PC-DOS £645 
Lahey Personal Fort-77 PC-DOS £ 79 
RM/FORTRAN 77 v2.43 MS-DOS £445 

MS-FORTRAN 77 v5.0 OS/2&MS-DOS £250 
Prospero Fort 2.10 OS/2&MS-DOS £240 
Pro Fortran for GEM MS-DOS £ 80 
Prospero PC Fortran PC-DOS £ 80 

Utah Fortran MS-DOS £ 35 

Watcom F77 opt PC-DOS £325 

Watfor 77 PC-DOS £290 

We have Fortran Libraries in stock. 


GREY MATTER GREY MATTER GREY MATTER 

1 2 Prigg Meadow. Ashburton. Devon TQ13 7DF I I 2 Prigg Meadow. Ashburton. Devon TQ13 7DF | j 

TEL . (0364) 53499 TEL . (0364) 53499 


2 Prigg Meadow. Ashburton. Devon TQ13 7DF 

TEL . (0364) 53499 


J 


Circle 440 on Inquiry Card, 








































INTERNATIONAL RESOURCE GUIDE 


EXPORT ONLY 

WHOLESALE & RETAIL 


* ONE SOURCE FOR 5,000 
COMPUTER PRODUCTS 

* LOW EXPORT PRICES 

* WORLDWIDE DELIVERY 

* 220 VOLTS/50MHZ 

CALL FOR CATALOG 

COMPEX International Inc. 
PO Box 1021, Cambridge, 
MA 02236 USA 

(617) 354-5045 • FAX (617) 864-9516 


Circle 421 on Inquiry Card. 


Win Lotto Millions! 

28 Lotto Jackpot winners 
won US $71 million with Gail 
Howard's Scientific Systems 
Now on diskette* Gail Howard's 
International Advantage™ 
specifically for the Lotto games of: 
Germany, France, Sweden, 
Chile, Australia & Canada 
*We can supply systems for any 
Lotto game in the world. Just send us 
all the correct data. 

Only US $99.50 + US $7.50 S/H 
IBM/Comp., 512K RAM, 

Check:_5.25"_3.5" 

SIM ART LUCK SOFTWARE 

Dept. 33. P.O. Box 1519 
White Plains, New York 10602 

■ST 914-761-2333 


Circle 462 on Inquiry Card. 



The T338- MiniSCSn 
Parallell-to-SCSI 
Host Adapter $179. 


Adds a SCSI port to any standard parallel port 
Retains simultaneous use of the parallel port 
Pocketsized and lightweight (only 2.5 ozl) 
Powered by the SCSI device; no batteries or 
external power required! 

Simple external plug-in — perfect for laptops 

Includes software for hard disks, magneto¬ 
optical drives, Bernoulli Box* & CD-ROMs 

• ■ ■ Resellers Wanted - ■ ■ 


3EST-USA 

(408) 737-3900 - FAX (408) 737-3910 



MALAYSIA 


DataPoint Corp.: 

Oriental Data Systems 
BHD 

60-3-248-6066 
fax: 60-3-248-6118 

Circle 1048 on Inquiry Card. 

Tricord Systems, Inc.: 
MCSB Systems 
60-2-353-5300 
fax: 60-2-258-9845 

Circle 1111 on Inquiry Card. 


MEXICO 


Tricord Systems, Inc.: 
Digital Data 
52-6-678-6910 
fax: 52-5-527-21448 

Circle 1111 on Inquiry Card. 


THE NETHERLANDS 


Advanced Logic 
Research, Inc.: 

Systel Automatisering BV 

31-23-34-08-84 

fax: 31-23-32-09-15 

Circle 1036 on Inquiry Card. 

Alliant Computer 
Systems Corp.: 

Alliant Computer Systems 

31-3402-46624 

fax: 31-3402-31767 

Circle 1035 on Inquiry Card. 

DataPoint Corp.: 
Datapoint Nederland BV 
31-1820-29455 
fax: 31-1820-39509 

Circle 1048 on Inquiry Card. 

Tricord Systems, Inc.: 
Infotheek Groep NV 
31-7-125-6356 
fax:31-7-121-4791 

Circle 1111 on Inquiry Card. 

Wyse Technology: 

TM Data Netherlands 
31-25-034-0688 
fax: 31-25-034-0403 

Circle 1113 on Inquiry Card. 


Zenith Data Systems: 
Zenith Data Systems BV 
31-30-205844 
fax:31-30-205211 

Circle 1114 on Inquiry Card. 


NEW ZEALAND 


DataPoint Corp.: 

Datapoint Corp. (N.Z.) 
Ltd. 

64-4-859879 
fax: 64-4-842563 

Circle 1048 on Inquiry Card. 


NORWAY 


Advanced Logic 
Research, Inc.: 

Prodata Distribution 
47-2-24-9704 
fax: 47-2-24-9048 
Circle 1036 on Inquiry Card. 

DataPoint Corp.: 

Titan A/S 
47-4-666680 
fax: 47-4-668077 

Circle 1048 on Inquiry Card. 

Tricord Systems, Inc.: 

Scandinavian 

Communications 

47-2-364300 

fax: 47-2-207039 

Circle 1111 on Inquiry Card. 

Wyse Technology: 

TM Data Norge A/S 
47-2-159-46814 
fax: 47-2-159-47758 

Circle 1113 on Inquiry Card. 


PERU 


DataPoint Corp.: 
Automatizacion 
y Control S.A. 
51-14-466263 
fax: 51-14-4667777 

Circle 1048 on Inquiry Card. 


PHILIPPINES 


DataPoint Corp.: 
Datronics Philippines, Inc. 
63-2-866487 
fax: 63-2-8158339 

Circle 1048 on Inquiry Card. 


Circle 401 on Inquiry Card. 
































INTERNATIONAL 


E XCLUSI VE 


ABTECH DESKTOP SYSTEMS 




ABTECH stands above 
the crowd by using the 
best components in our 
systems . 

We make sure that 
each system is tested 
and perform to 
absolute top quality..... 

That is how we can build 
an extensive list of US & 
International customers 



XT, 286/16 MHz 
386/SX/25/33/40 MHz 

& 486/25/33 MHz 

Full features to your 
specifications 

386/33 systems starting from 

US$999 

486/25 systems starring from 

US$1,999 


1 



NoteBook & 

Laptops 

New & lightweight 

286/16 or 386SX 



INCORPORATED 


2 


^or 40MB HDD 


VGA LCD clear screen 


1431 N, P0TRER0 AVE, UNIT B 
S. EL MONTE, CA 91733 


Expandable 

starting from us$ 1795 


TEL: 818.575.0007 
FAX: 818.575.1500 


Liasion offices in: China, Taiwan, Agentina, & Brazil 

QUALIFIED RESELLERS & REPRESENTATIVES WANTED 


I ^4.BTECH Supplies Quality Products And Offer Low Prices To 

End Users, Resellers, And Distributers Daily... 

We Oteer OEM services To Our Customers Worldwide. ABTECH Will OEM 
Your Needs; From Creating A Loco To Making A System Manual 

0S1WI ABTECaiat 


Circle 403 on Inquiry Cord (RESELLERS: 404}, 




















































The Most Complete Line of Add-in Memory Boards for HP-Computers 




We*re strong on Performance 


HP 1000 Series E, F 

GFK749H-05 

512 KB board 


GFK749H-T0 

1 MB board 


GFK749H-15 

1.5 MB board 


GFK749H-20 

2 MB board 


HP 1000 Series A 900, 990 

GFK221X-10 

1 MB board 


GFK221X-20 

2 MB board 


GFK221X-30 

3 MB board 


GFK221X-40 

4 MB board 


GFK221X-80 

8 MB board 


Hood-Connectors 


HP 1000 Series A 400, 600,700 

GFK103X-O5 

512 KB board 


GFK103X-1Q 

1 MB board 


GFK 103X^15 

15 MB board 


GFK103X-20 

2 MB board 


GFK1G3X-40 

4 MB board 


GFK103X-60 

6 MB board 


GFK103X-80 

8 MB board 


Hood-Connectors 


HP 3000 Series 37 and MIC RO 3000XE 

GFK482R-40 

4 MB board 


GFK482R-80 

8 MB board 


HP 3000 Series 39,4x, 5x 

GFK478A-20 

2 MB board 


GFK478A-30 

3 MB board 


GFK478A-40 

4 MB board 


GFK478U-10 

1 MB upgrade 


GFK47BU-20 

2 MB upgrade 


HP 3000 Series fix, 7x 


GFK165A-40 

4 MB board 


GFK 165 A-80 

8 MB board 


HP 3000 Series 920,922,932 


GFK1404U-8Q a MS upgrade 
GFK1404U-160 16 MB upqrade 
GFK1404U-240 24 MB upgrade 


HP 3000 Series 925.935, 949 

GFK1010A-80 0 MB ECC board 

GFK1037R-160 16 MB ECC board 
GFK1623R-32G 32 MB ECC board 
GFK1Q1QU-80 6 MB upgrade 

HP 306ft Series 950,955, %0. 9«0 

GFK1104AH6Q 16 MB ECC board 

IIP 9000 Series 200,310,320 


GFK257A-05 
GFK257A-10 
GFK257A-20 
GFK257A-40 
GFK257U-05 
GFK257U-20 

512 KB board 

1 MB board 

2 MB board 

4 MB board 

512 KB upgrade 

2 MB upgrade 

HP 9000 Series 318,339 

GFK250A-4O 

GFK258A-80 

GFK258AU-40 

4 MB daughterboard 
8 MB daughterboard 
4MB upgrade 

HP 9090 Series 319 

GFK268A-40 

GFK266B-80 

GFK266LM0 

4 MB daughterboard 
8 MB daughterboard 
4 MB upgrade 

HP 9000 Series 332 

GFK269A-10 
GFK269B-40 
GFK269U-30 

1 MB daughterboard 
4 MB daughterboard 
4 MB daughterboard 
(trade in 1 MB) 



10 years warranty 
Immediate Delivery 
Affordable Prices 


GFK HAMBURG • GERMANY 

Frankenstralte 29 * 2000 Hamburg l 
Phone (40) 23 73 01-0 
Telex 216 22 72 ■ Fax (40) 23 17 89 


HP 9000 Series 340 
GFK268A-40 4 MB board 

TIP 9000 Series 345,375,400 


GFK229A-4Q 

GFK229B-80 

GFK229C-160 

GFK229D-320 

GFK229AU-40 


4 MB ECC module 
8 MB ECC module 
16 MB ECC module 
32 MB ECC moduli 
4 MB upgrade 


GFK229CU-160 16 MB upgrade 

HP 9000 Series 360 


GFK267A-4G 

GFK267B-S0 

GFK267G-120 

GFK267U-4Q 

GFK267U-S0 


4 MB daughterboard 
B MB daughterboard 
12 MB daughterboard 
4 MB upgrade 
8 MB upgrade 


HP 9000 Series 350,370 


GFK258B-40 4 MB daughterboard 

GFK258C-120 12 MB daughterboard 
GFK258U-80 8 MB upgrade 


HP 9000 Series 820, 822, 832 

GFKT404U-80 B MB upgrade 
GFK1404U-160 16 MB upgrade 
GFK1404U-240 24 MB upgrade 

HP 9000 Series 825, 835, 845 

GFK1010A-80 8 MB ECC board 

GFK1037R-16Q 16 MB ECC board 
GFK1623R-320 32 MB ECC board 
GFK1Q10U-80 8 MB upgrade 

HP mm Series 850, «55,870 

GFK1104A-160 16 MB ECC board 


HP 70Q/X 

GFK232Q-10 
GFK2321-20 
GFK2322-40 


1 MB module 

2 MB module 
4 MB module 



Circle 470 on Inquiry Card. 










































































INTERNATIONAL RESOURCE GUIDE 



PORTUGAL 


DataPoint Corp.: 
Sointd-Datal Informatiea 
351-1-659829 
fax: 351-1-684144 

Circle 1048 on Inquiry Card. 

Wyse Technology: 
Digicomp Material 
351-2-666501 
fax: 351-2-699443 

Circle 1113 on Inquiry Card. 


SAUDI ARABIA 


DataPoint Corp.; 

Abdulla Fouad & Sons 
966-3-895-5000 
fax: 966-3-898-5007 

Circle 1048 on Inquiry Cord. 

Tricord Systems, Inc.: 
Ajeet 


SINGAPORE 


Advanced Logic 
Research, Inc.: 

ALR International (PT) 
Ltd. 

65-742-0866 
fax: 65-742-7866 

Circle 1036 on Inquiry Card. 

American 
Megatrends, Inc.; 
American Megatrends 
Pte. Ltd. 

65-294-6714 

fax: 65-471-2191 

Circle 1037 on Inquiry Card. 

DataPoint Corp. : 

Oriental Data Systems 
Pte. Ltd. 

65-225-4988 
fax: 65-225-5398 

Circle 1048 on Inquiry Card. 


Sol bourne 
Computer, Inc.: 
CAD-CAM Systems 
Pte. Ltd. 

65-2610355 

fax: 65-2616591 

Circle 1109 on Inquiry Card. 


SOUTH AFRICA 


DataPoint Corp.: 
Computer Sciences 
Pty. Ltd, 

27-11-804-1040 
fax: 27-11-804-1636 
Circle 1048 on Inquiry Card. 

Tricord Systems, Inc.: 
Lattice Technologies 
27-11-789-2123 
fax: 27-11-789-3858 

Circle 1111 on Inquiry Card. 


SPAIN 


Zenith Data Systems: 
Zenith Data Systems 
Espana SA 
34-1-383-9909 
fax: 34-1-766-2522 

Circle 1114 on Inquiry Card. 


SWEDEN 


Advanced Logic 
Research, Inc.: 

K-Data i Uppsala ABz 
46-18-156740 
fax: 46-18-119182 

Circle 1036 on Inquiry Cord. 

Alliant Computer 
Systems Corp.: 

Alliant Sweden AB 
46-8-703-9950 
fax: 46-8-703-9949 

Circle 1035 on Inquiry Card. 


966-2-667-1836 

fax:966-2-667-1181 


Circle 1111 on Inquiry Card. 




In-Depth Data Analysis! 


Customizable and Programmable 

POISP is based on an easy to use interpreted command language. You 
can use it for quick interactive analyses or you can make your own cus¬ 
tomized analysis system! The many sophisticated routines and graphics 
available in PC-JSP Let you do this quickly and easily. Why spend weeks 
or months on programming, when yon can develop a more sophisticated 
Loot in a matter of hours using PC-ISP? For example, PC-1SP is the basis 
of the Interactive Radar Analysis System, a very powerful, menu-driven 
analysis tool for radar data. 

Powerful High-Interaction Graphics 

PC-ISP offers some of the most advanced high-interaction graphics for 
data analysts currently available. They are designed to let you probe 
through your data and find causal relationships. PC-ISP’s high interaction 
graphics have proven invaluable in the analysis of high-dimensional envi¬ 
ronmental data. 

Hundreds of Commands and Functions 

Aside from the basic data manipulation, input-output, and macro control 
facilities, PC-ISP offers many complex routines and functions. Here an 
incomplete list of key words: regression, spline, eigenvalue, probability 
distributions, summary statistics, analysis of variance, exploratory data 
analysis, graphics, optimization, filter, fast fouricr transform, ARMA 
models, sorting, cross tabulation, QR decomposition, projection pursuit, 
bootstrapping, matrix inversion,... 



Reseller and distributor inquiries welcome! 
Datavision AG 

P.O. Box 471, CH-7250 Klosters, Switzerland 
Tel: +41 81 69 14 00, Fax: +41 81 69 51 64 

ISP is i registered trade mark of Artemis Systems, Inc. 


Circle 425 an Inquiry Card. 
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□ n Gene rale dTnformatiquc 
et dlngcnicrie 


PARIS FAX : 33 (1) 45 5S 35 00 

IN CALIFORNIA 


(or other slates) 


FRENCH COMPANY SPECIALIZED 
IN INDUSTRIAL SOFTWARE 
IS SEARCHING FOR 
PARTNERS / DISTRIBUTORS 
FOR SOFTWARE PRODUCTS 


A MULTI-LANGUGE COMPILER 
WITH C GENERATOR 
AND ASSOCIATED TOOLS 


AXTEL SYSTEM 

DATABASE ACCESS CONTROLER 
AND MANAGEMENT SYSTEM 
FOR TERMINALS AND 
PERSONNAL COMPUTERS 


G2i 11 rue Leblanc 75015 PARIS France 
Tel: 33 (1)4060 0001 


Circle 402 on Inquiry Card. 


1 

LOW-LOW-LOW 

1 

' 

gel 

|H,P n Canon, NEC, Panasonic, Fujitsu, 1 
1 DEST, Printers/Scannera/Plottera 


Memory, Hard Drives, Tape Backup* CD 
ROMS* LAN Products, Bernoulli Drives 

IBM comma A L R 

=!EVEREJt /IST & other 

Surah 386/486 ISA/EISA 
Computable Computers 

AMI/MYLEX Motherborards 
Software High End Products 


5URRH inc. 


1 44912 Osgood Road, Fremont, CA 

Ph: (415) 651-5101 Fax: (415) 651-5241 
1'800-54S*I001 

VISA, Master Card accepted, w/ac 


Circle 463 on Inquiry Card. 


Advertise your Computer 
Products in BYTE's International 
Advertising Section 

BYTE Magazine is unique in its 
ability to serve the needs of the 
Pan European microcomputer 
marketplace. 

For more information on 
advertising in BYTE* contact 
BYTE's London office. 

In the U.K., call Roz Weyman at 
081 545 6269. 

McGraw-Hill Publications 
Wimbledon Bridge House 
One HarlTield Rd. 

Wimbledon, London SW19 3RU 
England 





INTERNATIONAL RESOURCE GUIDE 


DataPoint Corp.: 
Datapoint Svenska AB 
46-8-749-7000 
fax: 46-8-749-3911 

Circle 1048 on Inquiry Card. 

Solbourne 

Computer, Inc,: 

CycChrona Defacto AB 

46-8-7360765 

fax: 46-8-322842 

Circle 1109 on Inquiry Card. 

Tricord Systems, Inc,: 
Data Construction AB 
46-8-680-7030 
fax:46-8-710-7610 

Circle 111! on Inquiry Card. 


SWITZERLAND 


Data Point Corp.: 

Datapoint (Schweiz) AG 
41-i-432-3164 
fax:41-1-432-3525 

Circle 1048 on Inquiry Card. 

Solbourne 
Computer, Inc.: 

Kontron Electronics AG 

41-8-16577683 

fax:41-8-16577503 

Circle 1109 on Inquiry Card. 

Tricord Systems, Inc.: 

A scorn Elcoma AG 
41-1-732-3535 
fax: 41-1-730-7415 

Circle Till an Inquiry Card. 

Wyse Technology: 

Stolz Computer 
41-56-849000 
fax: 41-56-831963 

Circle 1113 on Inquiry Card, 

Zenith Data Systems: 
Zenith Data Systems AG 
41-1-837-0000 
fax: 41-1-837-0020 

Circle 1114 on Inquiry Card. 


TAIWAN 


Alii ant Computer 
Systems Corp,: 

Syscorn Computer 
Engineering Co. 
886-2-777-4289 
fax: 886-2-752-8504 
Circle 1035 on Inquiry Card. 


American Megatrends: 
Bestlink Systems, Inc, 
886-2-711-4900 
fax: 886-2-781-0686 

Circle T 037 on Inquiry Card. 

DataPoint Corp.: 
Universal Electronics 
& Computers, Inc. 
886-2-715-3933 
fax: 886-2-716-3200 
Circle 1048 on Inquiry Card. 

EE International 
Computer Corp.: 
Exartech Corp. 
886-2-537-2201 
fax: 886-2-542-2689 

Circle 1050 on Inquiry Card, 

Solbourne 
Computer, Inc.: 

Sy scorn Computer 
Engineering Co. 
886-2-773-1302 
fax: 886-2-752-8504 

Circle 1109 on Inquiry Card. 


TURKEY 


DataPoint Corp.; 

Best Bilimsel Elektronik 

90-4-212-6008 

fax: 90-4-222-9865 

Circle 1040 on Inquiry Card. 


UNITED 

ARAB EMIRATES 


American Megatrends: 
Datamation Systems 
971-4-37-36-00 
fax: 971-4-37-08-99 

Circle 1037 on Inquiry Card. 

DataPoint Corp,: 

Emirates Electronics Est. 

971-4-245251 

fax:971-4-245534 

Circle 1040 on Inquiry Card. 


Advanced Logic 
Research, Inc.: 

ALR (U.K.) Ltd, 
44-635-521922 
fax: 44-635-521844 
Circle 1035 on Inquiry Card. 


Circle 414 an Inquiry Card. 





































IN NEW WAYS, 


ABOUT COMPUTERS 


AS PEOPLE THINK 


AGO GIVES YOU TRULY NEW COMPUTERS TO 


THINK ABOUT. 


X, POWERSPORT XD AND POWERSPORT XVI ARE 


POWERSPORT 


SMALLEST, LIGHTEST AND MOST CONVENIENT 


AMONG THE 


COMPUTERS ON THE MARKET. POWERSPORT USHERS IN A NEW ERA 


IN PERSONAL COMPUTING, WITH FREEDOM OF MOVEMENT AND 
APPLICATION NEVER SEEN BEFORE. 

POWERSPORT-FOR THE NEW GENERATION OF COMPUTER USERS. 

■ U Taipe! Compute* 1991, .Area B, Stand #522, 524, 526, 528, 530, 532 June 4-10, t991 

■ 13th South Africa Computer Fairs, Block 53, Booth B June 12-15, 1991 


AGC ELECTRONICS CORPORATION-MAIN OFFICE 16th Root, Number 629, Min-Sheng East Road. Taipei, Taiwan, 10446, Republic ol China. Telephone: (886)-2-7181523 (Rep,) 
Facsimile: (886) 2718-180819 CACHING TECHNOLOGY CORPORATION-USA OFFICE 250 North Lakeview Avenue, Unil Q Anaheim, California 92807 United Slates of America. 
Telephone: (714)-777-2818 Facsimile: {714)777-3608 AGC ELECTRONICS GmbH-GERMANY OFFICE 7 Etage. Konrad-Adenauer Plat; 10. D-4000 Dtisseldort 1, Federal Republic 
Ol Germany Telephone; (0211 >3644-83 (0211)-3658-98 Facsimile: (0211>3653-92 AGC ELECTRONICS CORPORATION S.A.-SPAIN OFFICE Calls General Perbrr No. 32 Planla Baja 
Comercial 28020 Ma*id, Spain Telphone: (91) 556-0889 (9D-556-8690 Facsimile: (91)556-8723 

Circle 405 on Inquiry Card. 































INTERNATIONAL RESOURCE GUIDE 


COPROCESSOR SPECIALIST 



aos? 5MH7 $ 52. X83D87 16 
8087-2 0MHZ 122, X83D87-20 
8087-1 1QMHZ 151- X83D87-25 
80387DX-16 290. X83D87-33 

80387DX.20 350. 

B03B7DX-25 421. 

8G3B7DX-33 515, 

80287XUXLT 155, 2C87-8 
80387SX-16 2B5. 2C87 1C 

003878X20 299, 2007-12 5 

2CB7-20 


X03S87-2O 


316^0 

339. 

3C0716 

3CB7-20 

3167-25 

499. 

3C87-25 

3167-33 

669. 

3037-33 

416725 

739. 

3C87SX-16 

4167-33 

949. 

3C87SX-20 


ANN II ANTHONY (DAI) 


249. 

269, 

349. 

429. 

229. 

249. 


119. 

129. 

139. 

230. 

260 . 

339. 

379, 

230, 

259. 


2464 0 Camho Real Suite 420, Sanla Clara, CA 950S1 
Tel; (408) 989-5083 Fa*: (408) 988-3986 


Circle 408 on Inquiry Card. 


Europe's Greatest BBS 

* On-line listing of 20,000 BBS systems in USA. 
Updated monthly - covers all interests. 

* Cali any BBS or modem In USA for USD 12 
per hour (-lOp.minl). Cheapest access to USA. 

* [-Corn's own BBS covers all European coun¬ 
tries: We offer SIGs, casinos, teleconferences, 
e-mail, chat, US mail order, and much more. 

For more information and to join: 

1. Call a number below. 

2. Press *0" when connected and type "i-com M 

3. Follow the instructors on the screen. 

UK: OBI-566 7260, 031-632 6636, 
0223-045860, 0523-341838 
Germany: 069-6668131. 0221-210196, 
089-3507682 

Franca: 01-46025750, 0146025500, 78930173 
Belgium: 02-725 5060, 02-725 7060 
Holland: 070-3475032,04902-45530 
Italy: 02-2641 2450 

Sweden: 08-294782 * Denmark: 3118 6333 
New sites continuously being added! 

i-Gom, 4 Rue de Geneve, 1140 Brussels, Belgium 
Tel: +32 2215 7130 * Fax; +32 2215 0999 


Circle 441 on Inquiry Card. 


Everything you want... 

...to make life easier. TDS2020 is an 
ideal way to save time and money 
designing equipment. 

As a High Performance 16-bit Control 
Computer its on-board assembler and 
Forth high level language make pro¬ 
gramming and debugging a pleasure, 
yet give the 3 MIPS execution speed you 
need in a real-time system. 

As a Data Logger Module running on 

3G0pA you've little to add to its 10-bit 
8-channel analog to digital converter, 
real time clock and non-volatile memory 
of up to half a megabyte. 

You will also like the price, Cali or fax for 
full details. 

Triangle Digital Services Ltd. 

223 Lea Bridge Road, London E1G 7NE 

Tel +44 81 539 0285 Fax +44 81 558 8110 


Alliant Computer 
Systems Corp.: 

Alliant Computer Systems 
ILK. Ltd. 

44-276-682765 
fax: 44-276-65235 

Circle 1035 on Inquiry Card. 

American Mitac Corp.: 
Mitac (ILK.) Ltd. 
44-952-677022 
fax: 44-952-605605 

Circle 1038 on Inquiry Card. 

Apricot Computers; 
Apricot Computers Ltd. 
44-21-717-7171 
fax: 44-21-717-7799 

Circle 1040 on Inquiry Cord. 

Cogent Research, Inc.: 

Scientific Computers Ltd. 

44-444-235101 

f aX ; 44-444-242921 

Circle 1043 on Inquiry Card, 

Compaq Computer 
Corp.: 

Compaq Computer Ltd. 

44-81-332-3000 

44-81-332-1961 

Circle 1044 on Inquiry Card. 

Convex: 

Convex Ltd. 
44-372-386696 
fax: 44-372-375877 

Circle 1046 on Inquiry Card. 

DataPoint Corp.: 
Datapoint (ILK.) Ltd. 
44-81-459-1222 
fax: 44-81-459-7783 

Circle 1048 on Inquiry Card. 

Digital Equipment Corp.: 
Digital Equipment Co. Ltd. 
44-734-205180 
fax: 44-734-575027 

Circle 1049 on Inquiry Card. 

Encore Computer Corp.: 
Encore Computer Ltd. 
44-372-363363 
fax:44-372-362928 

Circle 1051 on Inquiry Card. 

Meiko Scientific: 

Meiko Scientific ILK. Ltd, 

44-454-616171 

fax: 44-454-618188 

Circle 1054 on Inquiry Card. 


Mercury Computer 
Systems, Inc.: 

Computer General Ltd. 
44-256-881377 
fax: 44-256-882905 
Circle 1055 on Inquiry Card. 

Micro Way: 

Micro Way Europe 
44-81-5415466 
fax: 44-81-5460614 

Circle 1056 on Inquiry Card. 

Parsytec, Inc.: 

Parsytec Ltd, 
44-734-845155 
fax: 44-734-842165 

Circle 1059 on Inquiry Card. 

Solbourne 
Computer, Inc.: 
Solbourne Computer 
Europe 

44-793-491333 
fax: 44-793-488866 

Circle 1109 on Inquiry Card. 

Torque Computer, Inc.: 
Computer General Ltd. 
44-256-881377 
fax: 44-256-882905 

Circle 1110 an Inquiry Card. 

Tricord Systems, Inc.: 
Altor pic. 

44-41-226-4211 

fax:44-41-221-8261 

Circle 111 1 on Inquiry Card. 

Wyse Technology: 

Trinitec Advanced Systems 

44-734-313944 

fax: 44-734-750279 

Circle 1113 on Inquiry Cord. 

Zenith Data Systems; 
Zenith Data Systems Ltd. 
44-628-668544 
fax: 44-628-661061 

Circle 11 Mon Inquiry Card. 


Inclusion in the resource 
guide should not be taken as a 
BYTE endorsement or recom¬ 
mendation. Likewise t omission 
from the guide should not be 
taken negatively. The informa¬ 
tion here was believed to be 
accurate at the time of writing, 
but BYTE cannot be responsi¬ 
ble for omissions, errors, or 
changes that occur after 
compilation of the guide . 


Circle 470 on Inquiry Card, 
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STREAMERS FOR SCREAMERS! 


3V2-inch Form Factor Cassette Streamer 


TEAC CORPORATION Musashino Center Bldg., 1-19-18 Naka-cho. Musashino. Tokyo 180, Japan Tel:0422-52-5041 Telex:34435 Fax:0422-55-2554 


■Hong Kong, Nissei Sangyo Co.. Ltd. Hong Kong Branch Tel: 3-343441-6; KARIN ELECTRONIC SUPPLIES CO., LTD. Tel: 3-898252 ^Singapore, NISSEI 
ELECTRONICS. LTD. SINGAPORE BRANCH OFFICE Tel: 2357900; UAC SINGAPORE REP OFFICE Tel: 2922608 BNew Zealand, DATAMAT1C 
NETWORKS LIMITED Tel 09-444-0760 ^Australia, AWA DISTRIBUTION Tel: 02-888-9000 ^Indonesia, CHUGAI BOYEKI CO., LTD. Tel: 370824 
■Philippines, COMPEX INTERNATIONAL INC. Tel: 213020 Blndia, Priya Electronics & Chemicals Limited Tel: 2863611 ■Kuwait, Bader A! Mulla & 
Brothers Co. W.LLTel: 2423250 BUnited Kingdom, TEKDATA LIMITED Tel: 0782 577677; Data Peripherals (UK) Limited Tel: 0785 57050 BFJL Germany, 
nbn Elektronlk GmbH Tel: 08152/390 BAustria, nbn Elektromk GmbH Tel: 0316/40 28 05 ^Netherlands, SIMAC DATA B.V. Tel: 040-582933 BBelgium & 
Luxemburg, SIMAC ELECTRONICS SPRL/BV8A Tel: 02/252.36.90 BFrance, TEKELEC AIRTRONIC S.A. Tel: (1)4534-75-35 Bltaly, A.E.S.S.E. S.p.A. Tel: 
02/54.64.741 BSpain, ATAIO INSTRUMENTS S.A. Tel: 735-0252 ^Portugal, BASF PORTUGUESA LDA. Tel: (351) 1-562511 BSwitzerland, WENGER 
PERIPHERALS AG Tel: 01/830 75 55 BDenmark, Dansk Binaer Teknik A/S Tel: 03/66-20 20 BSweden. MACROTEK AB Tel: 08-733 02 20 BNorway, 
SCANTELE A/S Tel: (02)65 69 20 BFinland. INSTRUMENTARIUM CORPORATION Tel: 90-528 4338 
* II no distributor listed above is m your area, please contact us directly for further details about our products. 


TEAC. 

SMALL IN SIZE (3’n INCH FORM FACTOR)- 

HUGE IN CAPACITY (A FULL 600MR). 


MT-2ST Fseries 

For Memories \bu1I Be Glad To Have 


0 ) 


• Compact 3V2-inch size. 

• High-speed data transfer: 242.3KB/sec. 

• A choice of interfaces: SCSI or D/CAS-5. 

• Autoeject function. 

• 5V4-inch form factor models also available. 




Circle 466 on Inquiry Card. 
































Reach Over 130,000 Buyers! 


BYTE Gives You 
Buyers Today for 
the Europe of 
Tomorrow 



BYTE's Pan-European/International 
Section is a special advertising and 
editorial section bound into all copies 
of BYTE that are distributed outside of 
North America. The editorial focuses 
exclusively on the latest computer products 
available in Europe making this section- 
including the advertisements—extremely 
well-read among the European buyers! 

The European Computer 
Market is One of the 
Fastest Growing Computer 
Markets in the World! 

In fact, behind the U.S., it's the largest 
microcomputer market in the world! 
Not to mention that by 1992, trade 
restrictions will be removed within the 
European Community resulting in 
unprecedented activity and expansion. 
Consider that, unit shipments of PCs in 
Western Europe are expected to increase 
by 17% in 1991 over 1990 shipments! 

And, More Europeans Read 
BYTE Than any Other 
Pan-European Computer 
Magazine! 

BYTE's paid circulation outside of 
North America has doubled in the past 
five years bringing the total to an 
impressive 134,763. 

• BYTE's European paid circulation 
alone has grown to over 95,000. 

• BYTE is read and passed along to 
three additional readers, resulting in 
a total Pan-European readership 

of 525,575! 



Network 

Manageme 


9 a*t:-S*lilng LAN 
E-mail Packages 
U nrtoc u mo n t 

Sm»f’ Mi!" 

N H 


BYTE Covers All the Bases 
in Europe, Consider 
the Options! 

• Advertisements in the 
Pan-European/International Section, 
reaching a total audience of 
525,575 European buyers! 

• International Direct Response 
Postcard Section— bound into the 
Pan-European/International 
Section, these postcards give 
advanced business buyers direct 
access to retrieve information on 
your products. 

• BYTE EURO-DECK- the first 
computer postcard deck targeted 
exclusively to 50,000 European 
computer professionals. 


BYTE is Your Global Tie 
to the Expanding 
Pan- European/International 
Computer Arena! 


International 

L’we Kretzschmar, European Advertising and 
Marketing Manager, 44 81 545 6268 
England: Roz Weyman, 44 81 545 6269 
Germany: Uwe Kretzschmar, 44 81 545 6268 
France: Zcna Coupe, 44 71 281 4116 
Italy: Amanda Blaskett, 44 71 281 4116 
The Netherlands: Ellen Pardede, 31 34 02 49496 
Sweden: Media Marketing AB, 46 8 301280 
Japan: Masaki Mod. 81 33 581 9811 
Taiwan: Summer Chien, Acer TWP, 

886 2 713 6959 

Israel: Dan Ehrlich Communications, Ltd. 

(972) 3 449823 

Hong Kong: Steven Marcopoto, Seavex, Ltd., 

852 868 2010 

Republic of Singapore: Jocelyn Domingo, Seavex Ltd., 
65 734 9790 

Korea: Jeong-Gwon Seo, Doobee International Ltd., 

82 2 776 2096 


Domestic 


Ellen Perham. (603) 924-2598 
Jim Bail. (603) 924 2533 



BYTE 


Technically Advanced 
Business Buyers Setting 


Standards for the 90s 


Circle 415 on Inquiry Card. 














How 

"Your 


And 


to Protect 
Computer 

Make It Last Longer. 






TjVec. money-saving literature is now being offered 
* by the world’s largest manufacturer of single-phase 
uninterruptible power systems. 

Best Bower’s advanced technology gives you uninter¬ 
ruptible, computer-grade power at the lowest possible 
cost to keep your computer running better and longer. 
Interested? Call or send for our FREE CATALOG today! 


Best Biwer Technology, Ltd. 
Winchester, UK 962-844414 

0-800-378-444 ext, 102 


© W91 Best IWer Technology. Inc. 


Send for Our Free Catalog! 

Please print legibly. 


Name 


Company 


Address 


City Country 

Code 

Equipment to be protected 

Phone ( ) 


CHECK ONE UscrD DcnlcrD SpccifierD DEMO 





Programmer’s Shareware 


Order Line 203/746-6372 Fax 203/746-1894 



Hot New Shareware 

□ 4 DOS (UT32) LASTLY improved DOS C0MMAND.C0M replacement {A MUST HA/E!) 

□ (LC21/LC22 2 Disks) - C+ - Tutorial (13 Meg!) Wry complete 4 14 Extensive chapter 
of text and over 70 example programs that support the lessons 

□ DeSmet C Compiler (LC15) Full C Compiler. Linker. Assembled First ful C compiler 
In Shareware! 

□ Task Switcher (UT40) Load up to 9 programs at once and switch between them 
with a keystroke' Excellent & Well documented. 

□ PKZIP VI. 1 (UT41) Store twice (or morel) as much on a single disk! 

□ VDE Word Processor (WP28) PC-Mag says "This may be the finest piece of word 
processing code ever written! ' Only 40K. great documentation 

□ Smart Disassembler (LA?4)0isassembles code to disk, screen or printer with labels 
and comments. Full assembly source to disassembler 

□ Compiler Tutorial (UT44) Leam all about writing your own compiler with extensree 
tutorial that contains tun C and Turbo Pascal Source 

□ Hyde 90 function assembler library (LA25)A must lor assembly programming! In¬ 
cludes complete source in assembled Also complete floating point math Itorary 
with source. 

□ A86/D86 (LA02/LA03 2 Disks) Full Macro Assembler/Symbolic Debugget Fast! 

□ Turbo C Tutorial (LC04/LC05 2 Disks) Leam C! Extensive lessons with over 60 ex¬ 
ample programs A complete course In the C Language 

□ Window Boss (LC07/LC08 2 Disks) Windows. Pull-Down & Pop-Up Menus. Data En¬ 
try etc. Great documentation THE BEST ON THE MARKET! 

□ (Cm. LIB) For Turbo C++ 8 PACKED DISKS (4.5 Meg) Communications. Class 
Libr aries. Ntou^^Nindows, Toolkits, Graphics & Sprite Lib -MORE—$30 

€& IS! FREE 80 pg. Catalog 


Language Sets 

Each disk m these sets is compressed with over 7D0K of utilities, toolkits, libranes. 

graphics & windowing support etc AA include necessary documentation and most 

indude source code! 

□ (CUB7) 7 RACKED disks (45 megabytes) for MS" & Turbo", communications, win¬ 
dowing. mouse. 3-0 graphics. TSR toots. ISAM, & BTrce ties, and more'—$25! 

□ (CUB12) 12 PACKED disks (75 megabytes), a A the above plus a huge 260 function 
library. ZIP compression with source. Stream Editor, Read Picture flies-more-535 

□ (CUB25) 25 RACKE0 disks (13 meg!) aA of CLIB12 plus fufl database system with source 
complete editor with source. 375 function ibrery and scores more!-S66 

□ (ASEM7) 7 PACKED disks (45 meg) BIOS Routines. Critical error. CommurecatXKS 
8067 macros, over 220 ulAHies with full source, and much, much mortH-S25 

□ (ASEM12) 12 RACKED disks (75 meg), all of the above plus huge macro library, com¬ 
plete editor wtource. TSR utfftes, VGA roubnes, over 350 utiBlies — S35 

□ (TPAS7) 7 RACKED dteks (45 meg) tor Hirtio Pascal-. Huge function Ibrary, EGA routines. 
Mandelbrots, Mouse support. BTREE files, Windows. Modem More—$25 

□ (TPAS12) 12 PACKED dtews (75 meg), all of the abore plus. Menu builder. Cross Ref . 
Multitasking routines, OOP utilities 100's ol files. Much morel-S35 

a (DBASE) 7 PACKED disks (45 meg) lor dBASE tll/IV (and clones) Fix damaged files, 
pom & shoot menus/menu bars, dozens of applications Much more- $25 

□ (BASIC) 5 RACKED (Asks (3 meg) for QuckBASIC" Huge Ibrary (123 functions) bounce 
menus'. BASIC to 08 converter, BTree files Much, much more!-$20 

□ (PR0L0) 5 PACKED disks (3 meg) lor Turbo Prolog"-$20 

□ (UTILS) 7 PACKED disks (4.5 meg) Scores of the best unities around-$2S 

□ (WPS) 7 PACKED disks (45 meg) Macros. ObQbes. Menus & fonts HUGE!-$20 


OUR COMPLETE 321 OtSK LIBRARY' Everything on this card and much, much more! Only $850 POSTPAID! 



DATA ACQUISITION 


iPIB 


Plug-in Data Acquisition 




Instrumentation Solutions 

for Engineers and Scientists 


Elements of Your Measurement System 


DATA PRESENTATION 

File tO 
Strip Charts 
26 Plots 
Hardcopy Output 


DATA ANALYSIS 

DSP 
Statistics 
Curve Fitting 
Array Operations 


Da.^f 8 3,K> VXlbuE Conlroi^ 1 

Oats Acquisition and Analysis 




Software Products 


Hardware and Software Products 


PC, PS/2, Macintosh, and workstations 

Interface boards and cables 

Signal conditioning and accessories 

Software libraries for BASIC, FORTRAN, C, and Pascal 

LabVIEW, LabWindows, Measure application software 


NATIONAL 

L? iBisTRimm 


438 pages _ 

sojtwan to ib* instrument * f or y 0ur f ree catalog, return this card or call 

(512) 794-0100* (800) IEEE-488 (U.S. and Canada) 
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Mame___ 

Company __ 

Address___ 

City/State/Zip ___. 

Phone _ 

Disk Size: O 5 V* m □ 3 W (add Si per disk] 

No. Of disks_x$_-$_ 

Shipping and handling SS AH shipments via $_ 

International Air Mail. 

Total Order S_ 

Method of payment: □ VISA □ MasterCard D Check enclosed 

Card Na___ 

E*p, Date__ 

Signature ■ _ 

We accept Visa, MasterCard, Check (on a USA bank) 

Wa CANNOT accept checks NOT drawn on a USA bank. 
(OGTEGL) - Window Toolkit lor MS or Turbo C. Over 375 functions! Supports 
all graphics modes. Gives a complete environment similar to MS Windows'. 
Extremely rich Complete Source avail. Only $3.50 
(TFTEGL) - Same as CTtGL above only for MS Quick or Turbo Pascal 5055 
Excellenl! Only $35G 

(LC16/LC17 2 Disks) C++ Extenslorv-Provides OOP for Microsoft' or Turbo' 
C! Major Work, good documentation. 

(DB24/D625 2 Disks) 1+1-31 Compete dBASE 1I1+* emulation, only bettor! 
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FREE PRODUCT INFORMATION 



Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 



Check all the appropriate 
answers to questions “A" 
through “E” 


P^L Print your name and 
VC Jfl address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


Fill out this coupon carefully. PLEASE PRINT. 


Name 

Title 

( 3 

( ) 


Phone 

Fax 


Company 

Address 

CUy 

State 

Zip 


A* What ts your primary job ftmcttoiVpiindipal 
area of responsibility? (Check one.) 

! □ MIS/DP 

l D PrograJiimer/SysTems Analyst 

3 O Administration/Management 

4 □ Salcs/Marteling 

5 O Engineer/Srieirtist 

6 0 Other 

B. Whal is your level of management responsibility? 

3 □ Senior-level 9 □ Professional 

8 □ MidtUc-levd 

C Art you a reseller |VAR, VAU Dealer,, Consultant)? 

10 □ Yea li □ No 


D. What opera tine systems art you currently using? 
(Check all that apply.) 

I? □ PC/MS-DOS 

13 □ DOS + Windows 

14 P OS/2 

15 □ UNIX 

16 □ MacOS 

IT □ VAX/VMS 

E. For how many people do you influence the 
purchase of hardware or software? 

IB P U25 21 D 100 or more 

19 O 26-50 

20 □ 51-99 JUNE 

4I6EINT 


Enquiry Numbers MH Im^utry Numbers 4H-9B6 Inquiry Number* M7-I479 


2 

3 

4 

5 

6 

7 

3 

9 

10 

11 

12 

13 

14 

Tfi 

78 

17 

494 

495 

438 

437 

490 

499 

500 

501 

502 

503 

594 

505 

506 

507 

500 

506 

510 

967 980 069 890 991 392 993 994 995 990 997 998 38818001001 10021003 

19 

20 

21 

22 

23 

2* 

25 

25 

27 

30 

29 

» 

31 

3 2 

33 

34 

511 

SIS 

ETO 

51* 

515 

616 

F17 

518 

619 

620 

KM 

522 

623 

024 

520 

528 

527 

1394 IMS 100810071366 IMS 101010111D1210131P14 10151910 1017 101810191020 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

48 

47 

48 

49 

50 

51 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

536 

53B 

540 

541 

542 

543 

5*4 

1921 1022 10231024 1 3251026 1027 1023 1328 10301031 13321033 10341035103B103? 

S3 

5* 

56 

56 

67 

55 

59 

00 

61 

82 

03 

64 

65 

$6 

67 

88 

9H 

MS 

547 

540 

549 

550 

551 

552 

553 

554 

555 

568 

57 

550 

553 

500 

501 

10381039134010*1 1042104310*4 104® 10461047 1048 1048 1050 1GS1 1092106610&4 

70 

71 

72 

73 

71 

75 

7E 

n 

78 

79 

00 

01 

S2 

S3 

84 

05 

562 

560 

584 

565 

568 

567 

560 

589 

570 

571 

572 

570 

574 

575 

078 

577 

578 

10551056 1057105ft TDM 1060106110621960 1064 IMS IMS 10671068 IDfift TfjTO 1071 

87 

88 

SB 

90 

81 

92 

SB 

94 

95 

98 

9? 

98 

99 

too 

101 

102 

57? 

580 

581 

582 

503 

584 

505 

586 

587 

560 

563 

590 

591 

582 

583 

594 

595 

107210731074t07®10701(377 TQ76 10791IH01G&1 10621083 106* 10851086 108710M 

104 

105 

nip 

107 

100 

TD8 

110 

111 

112 

113 

114 

11E 

110 

117 

119 

119 

H6 

537 

530 

599 

600 

K1 

602 

603 

004 

006 

m 

m 

808 

809 

616 

811 

812 

1089 10901091 1092109310941095 1096 1937 10901CBB11001101 110211031104 1105 

121 

122 

123 

124 

125 

T26 

127 

129 

129 

130 

131 

132 

133 

134 

135 

138 

013 

614 

615 

616 817 

618 

819 

820 

m 

822 

523 

82* 

€35 

626 

827 

026 

m 

1100110711061109 11101111 111? 11131114 111511161117 1110111911201121 1122 

13ft 

m 

140 

141 

142 

140 

144 

146 

148 

147 

140 

■40 

160 

151 

m 

153 

030 

031 

632 

633 

634 

He 

636 

637 

038 

839 

640 

841 

842 

6*3 

0*4 

0*5 

840 

1123 i 124 f 1251126 112711?011281130 1131 11321133113* 11351130118711961138 

l&5 

150 

1ST 

158 

153 

T8G 

181 

162 

1 Sa¬ 

18* 

1S5 

186 

187 

18S 

199 

170 

647 

848 

849 

650 

651 

0S2 

653 

054 

055 

£50 

857 

050 

■059 

600 

601 

062 

563 

114011*1114? 1143 1144 114® 114811*7 1148 H49 1150 It SI 11521153115*115® 1156 

ITS 

173 

174 

175 

176 

177 

178 

ITS 

il": 

181 

m 

183 

184 

185 

tea 

18? 

864 

K5 

606 

es7 

850 

609 

670 

871 

872 

573 

674 

875 

878 

677 

878 

876 

sea 

1157115611581180 1161 11821163 116* 110® 1100116711601109117011711172 1173 

Iffl 

190 

191 

IK 

1fl£f 

194 

195 

198 

197 

m 

109 

200 

201 

202 

203 

204 

681 

$92 

633 

064 

665 

606 

807 

680 

038 

630 

691 

032 

693 

694 

G95 

836 

897 

1174117® 1)761177 1(78 1178 1180 1181 11821108110*116511081107116011681190 

an 

207 

205 

209 

210 

211 

212 

213 

214 

215 

218 

217 

210 

210 

220 

221 

898 

889 

70D 

701 

m 

703 

704 

705 

w 

707 

703 

709 

m 

7(1 

712 

713 

714 

11B1119? 1193119* 11B511901197 118011991200 IMt 130213031®4 1205 1206 1207 

223 

224 

225 

226 

227 

m 

229 

230 

231 

232 

233 

?04 

335 

236 

237 

238 

715 

711 

717 

718 718 

720 

731 

7S2 

Ttt 

724 

725 

726 

727 

726 

729 

730 

731 

120612981210 1211 12121213 121 * 1215121812171?18121912301221 1222 1223 1 22* 

240 

241 

2*2 

243 

244 

246 

246 

247 

248 

249 

250 

®t 

252 

253 

254 

as 

732 

733 

734 

736 

738 

737 

m 

798 

740 

741 

742 

743 

7*4 

7*5 

746 

747 

741 

1225 T22® 12271?2fl 123912301231 12321233 S234123512381237 1233 1238 1240 12*1 

257 

350 

359 

260 

281 

262 

203 

204 

280 

288 

287 

208 

209 

270 

271 

272 

m 

750 

751 

m 

753 

754 

755 

758 

-V 

768 

759 

780 

781 

782 

783 

764 

788 

12*212*3124* 1245 12*6 12*7 1240 )2*91250 72ST12S212531254125® 1256 12571J58 

274 

275 

275 

277 

m 

279 

2HJ 

281 

ZH2 

283 

284 

m 

206 

207 

208 

209 

7BB 

787 

750 

m 

770 

771 

772 

773 

774 

775 

770 

777 

770 

779 

m 

781 

782 

1259 l?«l 1261 1262 1203126* 1265 12661267 (28812891270 1271 1272 1273127* 1275 

251 

L'HL:' 

203 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

308 

783 

784 

785 

m 

W 

m 

700 

730 

791 

752 

793 

794 

795 

796 

797 

790 

799 

127® 127712701Z?9120012S1120? 126312041205 f 2061207 t?8ff 1288 1290 1281 1282 

300 

309 

319 

311 

312 

313 

314 

315 

310 

317 

31S 

319 

329 

321 

329 

323 

000 

801 

80S 

m 

004 

005 

806 

B07 

008 

009 

810 

Bit 

*t2 

ns 

814 

01S 

810 

1293129* 1298 1298129? 1288 12991300 1301 13021303 13041305 1 306 1307 1300 1309 

325 

326 

327 

325 

329 

330 

331 

332 

333 

334 

335 

391 

337 

338 

339 

340 

BIT 

818 

019 

020 

821 

022 

023 

024 

025 

026 

027 

326 

as 

m 

531 

032 

833 

1310 1311 131? 1313 S3141315131613171318131813201321 1322 132310?* 10251026 

342 

343 

344 

346 

346 

347 

343 

349 

350 

361 

352 

363 

36* 

356 

366 

367 

834 

939 

838 

037 

038 

858 

040 

Oil 

84? 

8*3 

8*4 

8*5 

8*8 

847 

848 

843 

MB 

13271328 1329 10301031 10321033103410351336103713061338 13401341131213*3 

359 

360 

351 

362 

0B3 

364 

385 

385 

387 

36B 

SIS 

370 

371 

372 

373 

574 

(fit 

852 

053 

954 

055 

058 

B57 

056 

S56 

0H> 

061 

002 

083 

064 

80S 

BOO 

907 

1344 1345 1340134713*fl 13*91350 105113521353 1354 1355 135fl 1357 1358 10691380 

378 

37? 

ara 

379 

380 

381 

382 

383 

334 

305 

388 

an 

308 

389 

390 

391 

888 

809 

870 

071 

872 

873 

87* 

075 

878 

877 

878 

879 

B08 

001 

6K2 

083 

B34 

1381 1362 1363 138* 1365 1006 1067136813®9 07® 1071 1072 1370 107* 1375 13751377 

383 

394 

395 

396 

397 

395 

399 

400 

401 

402 

403 

40* 

406 

406 

407 

406 

885 

008 

097 

m 

089 

BM 

091 

032 

083 

094 

m 

m 

B7 

896 

893 

300 

901 

13761379 1390 1381 136? 1363 1334 1365130ft 130? 138ft 13891390 1391 1382 13931384 

410 

411 

412 

413 

414 

its 

413 

417 

41 a 

419 

420 

421 

422 

*23 

424 

425 

902 

903 

304 

305 

906 

997 

300 

909 

919 

011 

912 

913 

914 

315 

016 

017 

BIB 

1095 13961367 1 390 1399 1400 1401 14021*03 14041*05 1406 1407 1*08 1*08 14191411 

■177 

425 

429 

430 

43! 

*32 

433 

*34 

436 

430 

437 

436 

439 

440 

441 

442 

919 

320 

321 

92? 

923 

324 

925 

920 

9£7 

928 

323 

no 

331 

332 

333 

334 

MG 

141? 1*131*14 1415 14181417 1*16 1419 1420 (42f 14221423 (4241*2® 1428 14271420 

444 

445 

448 

447 

448 

442 

*50 

461 

452 

453 

454 

455 

458 

457 

458 

459 

93E 

937 

338 

938 940 

941 

942 

943 

944 

9*5 

946 

9*7 

940 

9*9 

356 

851 

952 

142914301*31 1432 14331434 1435 1438 14371430143914*014*1 144? 1443 1444 J4*S 

4*1 

m 

m 

454 

4lS!-. 

406 

m 

408 

489 

4/: 

471 

891 

473 

474 

475 

476 

963 

364 

355 

356 

357 

950 

959 

360 

951 

982 

383 

384 

985 

388 

387 

388 

369 

14*814*71446 1449 14601481 1452 1453145414551458145714561*581460 1461 1462 

475 

479 

400 

401 

*02 

403 

*84 

405 

406 

457 

486 

488 

480 

401 

4K 

400 

870 

971 

372 

973 974 

97E 

076 

077 

978 

979 

300 

861 

962 

903 

384 

985 

986 

14631464 1465 1460 1407 1*68 1*68 14701471 (47? 1*731*74 H?5 1*76 1477 1478 1479 
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FREE PRODUCT INFORMATION 



Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you* 



Check all the appropriate 
answers to questions ,4 A” 
through “E”, 



Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


PLACE 

POSTAGE 

HERE 


EVTE 

TNT MAILFAST 

FRG/BOS/700252/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


HU out this crnipmi carefully. PLEASE PRINT* 




Title 

( ) ___t_> 

Plume Fax 


Company 


Address 

Cily Slate Zip 


A. What is your primary job function/principal 
Area of responsibility? (Check otic.) 

1 P MtS/DP 

1 □ Prergrajnmcr''SystEms Analyst 
3 □ Adminisimtion/Management 
* □ Sales/Marketing 

5 □ Engineer/Scientist 

6 O Other 


Q. What operating systems are yuu currently using? 
(Check all that apply.) 

12 □ PC/MS-DOS 

13 P DOS + Windows 

14 □ OS/2 

15 P UNIX 

16 □ MscOS 

17 .□ VAX/VMS 


B. What is your level of management responsibility? 

7 P Senior-level * □ Professional 
B □ Middle-level 

C Are you a reseller (YAR, VAU, Dealer, Consultant )? 
id □ Yes It □ No 


E. For Ikiw many people do you influence the 
purchase of hardware or software? 


IE □ 1-25 
19 □ 26-5C 
21) □ 51-99 


21 □ 100 or more 

JUNE 

4I6E1NT 


Inquiry Numfcen 1493 


1 

2 

3 

4 

5 

6 

7 

2 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

19 

20 

21 

22 

23 

24 

a 

20 

27 

28 

29 

30 

31 

32 

33 

34 

35 

38 

37 

38 

30 

40 

41 

42 

43 

*4 

45 

46 

4? 

4* 

49 

50 

61 

5? 

S3 

54 

55 

58 

57 

59 

5B 

60 

61 

62 

03 

64 

66 

60 

67 

00 

09 

7* 

71 

72 

73 

74 

75 

70 

77 

70 

ft 

00 

01 

02 

83 

6* 

05 

90 

07 

ss 

09 

90 

91 

92 

93 

94 

@5 

M 

W 

« 

00 

!00 

1*1 

102 

163 

104 

106 

10* 

1*7 

106 

1® 

’ 10 

HI 

112 

113 

114 

115 

110 

117 

110 

its 

l» 

121 

122 

123 

124 

136 

128 

127 

1® 

12S 

1® 

131 

132 

138 

134 

136 

'36 

137 

138 

139 

1W 

141 

142 

143 

144 

145 

140 
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JERRY 

POURNELLE 


DOS Decisions 


I have major deadlines, so the phone is ringing. It 
never fails: whenever I have tight deadlines and try 
to write in the daytime, the phone rings. This time 
it was the Los Angelas Times wanting me to sub¬ 
scribe, The fact that T have been a subscriber for 25 
years at this address means nothing to them. Their so- 
licitor has a computer doing the calling, and apparently 
there is no one at the Times smart enough to have their 
computers cross-check with the subscriber list, thus 
saving me time and them the money they pay for both 
the phone calls and the solicitor. The solicitor isn't al¬ 
lowed to cancel subscriptions; apparently, quite a few 
people get angry enough to try that. Fve recently been 
getting two Times calls a week, and Fve begun to fanta¬ 
size about guerrilla warfare. 

As it happens, I was the keynote speaker at CASE 
World yesterday, and while there I went through the ex¬ 
hibits. It looks to me as if there are plenty of companies 
who could sell the Times , at fairly low cost, computer- 
aided software engineering tools that would generate 
programs that could take the Times solicitor list and 
eliminate numbers corresponding to subscriber ad¬ 
dresses. It wouldn't even cost all that much. I wonder 
how I can get their attention so they'll do that? 

Arche end Friends 

Years ago I was involved in studies of thinking; I be¬ 
lieve that has since become known as cognitive psy¬ 
chology. An early giant in the field was Sir Frederic 
Bartlett of Cambridge, whose book Thinking (Basic 
Books, 1958) has an experimental study of strategies 
on how people approached intellectual problems. The 
studies involved various games in which you try to de¬ 
duce rules from card layouts (a very simple rule might 
be one red, two black, and so forth; a more complex one 
might be one heart, two black, one diamond, one 
spade). The idea was to guess the rule at the earliest 
possible moment, and one of the studies was the effect 
on strategy caused by changing the cost of incorrect 
guesses. 

When we get new machines here, we tend to fill 
them up with boards and use them as test-beds; this cor¬ 
responds to the strategy of wild guessing, since, if 
something doesn't work, it’s hard to know just why 
when you're trying seven new things at once. On the 
other hand, it's a lot of fun if things do go right. 

When we got the Arche Legacy 486/33, we opened it 
up. The machine I have is the tower configuration. Get¬ 
ting it open required the removal of several obvious 


screws and digging around to find two more hidden 
screws. There’s nothing particularly wrong with this 
arrangement, but it does slow things down a mite when 
you want to make hardware changes. 

The internal layout of the Arche 486 is logical and 
quite solid. The VGA card has 512K bytes of memory; 
it will hold more, but we didn't have any handy, so I left 
it as is. There is one fan in the case, but all the hardware 
for a second fan has been in¬ 
cluded. Fm thinking of get¬ 
ting another fan because we 
stuffed the machine full of 
boards. 

We installed a Corel Opti¬ 
cal Disk Interface Board, 
which connects to a Pioneer 
DE-S7001 external optical 
disk drive; a Sound Blaster; 
an Artisoft LANtastic board; 

Intel's Satisfaxtion copro¬ 
cessor board; and a Microsoft 
Mouse on the COM2 serial 
port. I wanted to put in a CD- 
ROM board as well, but I 
didn't have one handy. What I 
really want is to daisy chain 
the Pioneer six-pack CD- 
ROM drive to the DE-57001; 

Corel says that's possible, and 
they'll send the drivers. More 
next column. 

DOS Hang-Ups 

When PC-/MS-DOS LG was 
first developed from the Seat¬ 
tle Engineering rewrite of 
CP/M, it had major limits. 

One was the 640K-byte mem¬ 
ory boundary: since existing 
machines could use only 64K 
bytes, surely going up a whole 
order of magnitude would be enough for decades, 
right? Another was the 32-megabyte disk partition size. 
In those days, hard disk drives were rare, and a 10-MB 
drive was a big one. Even so, they should have known 
better than to limit logical disk size to 32 MB. They 
didn't, though, and we were stuck with the result. 

The Arche 486 came with MS-DOS 3.3, so that the 
348-MB hard disk drive was partitioned into logical 


Jerry gets yet another 
new computer, the 
Arche Legacy 486/33, 
and ponders 
which DOS to use 
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FREE Evaluation Copy 
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The new VEDIT PLUS is the productivity 
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within the editor. When shelling to DOS, 
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a powerful and flexible editor without 
giving up the convenience of an integrated 
environment. 

VEDIT offers stunning performance, ver¬ 
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ten in assembly language, it’s small and 
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tion is trivial; VEDIT.EXE and an optional 
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configuration files. 
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with source level debugging. 
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UNIX/XENIX. Call for a free demo today. 

Green view 
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drives C through M. I used to prefer hav¬ 
ing a number of logical drives . Partition¬ 
ing makes many disk operations faster. 
Search programs have fewer files to look 
through, and the disk heads have shorter 
distances to travel. On the other hand, 
partitioning can make finding things dif¬ 
ficult. Over the years, I have come to the 
conclusion that the advantages of small 
partitions are outweighed by the disad¬ 
vantages. Therefore, at some point 1 will 
probably reorganize my main machine to 
one big disk partition. 

The question then becomes, what DOS 
will I use when 1 do that? The candidates 
are one of the extended MS-DOS 3.3 ver¬ 
sions, MS-DOS 4.x, MS-DOS 5.0, and 
DR DOS 5.0. We can dismiss MS-DOS 
4.x immediately. It's big, it’s slow, and it 
has real problems. I don’t recommend it 
to anyone. 

The extended versions of MS-DOS 3.3 
work pretty darned well, but their prob¬ 
lem is that they tend to be machine-spe¬ 
cific. The Compaq version seems to 
work on most other machines, but can 
you be sure it will work on yours? Com¬ 
paq certainly isn’t going to support its 
use on non-Compaq machines. Zenith’s 
MS-DOS 3.3+ works fine on Zenith 
equipment, but it just plain doesn’t work 
on most non-Zenith machines. Similar 
problems apply to every MS-DOS 3.3 ex¬ 
tension T know of. 

At present, MS-DOS 5,0 exists only in 
a beta-test version. That leaves DR DOS 
5.0, Up to now, I had been reluctant to 
use DR DOS because it didn’t work with 
LANtastic. I like LANtastic because it 
does about all I need a network to do and 
doesn’t eat up all my RAM doing it. 
However, Digital Research now offers a 
“business upgrade” to DR DOS 5.0 that 
is supposed to work with LANtastic. 

DR DOS has a number of advantages 
on a 386 (or 486): in addition to support¬ 
ing enormous hard disk partitions, DR 
DOS stuffs the command kernel up into 
high memory, thus increasing memory 
available for programs. It comes with an 
EMS manager, so programs that know 
how to use that kind of memory can do 
so. It has a neat full-screen editor to re¬ 
place the execrable EDLIN. There are a 
bunch of convenient commands, such as 
using up-arrow to go back through the 
most recent commands you’ve issued in 
case you want to repeat one. The old Nor¬ 
ton Utility Directory Sort works just fine 
with DR DOS. And so forth. 

I wasn’t sure that it would work with 
LANtastic, but 1 won’t be able to link to 
the Arche 486 with LANtastic for a 
while anyway, so this seemed like a good 
opportunity to give DR DOS a try. 


Lots of Memory 

DR DOS installation is simple; just fol¬ 
low instructions. Optimizing the system 
to get a maximum temporary program 
area can be a bit more difficult, depend¬ 
ing on what you’ve installed; in our case, 
with all those boards stuffed into the sys¬ 
tem, it took a while. 

The biggest problem was the Corel 
software. For reasons not clear to us, the 
automatic installation didn’t work. (It 
didn’t work with the MS-DOS 3.3 the 
Arche 486 came with, either.) When we 
tried doing it by hand, we got a whole 
bunch of contradictory switches into the 
DEVICE = line in the CONFIG.SYS 
file. This greatly increased the size of 
the Corel driver, which made it impossi¬ 
ble for DR DOS to stuff the driver into 
high memory. 

Taking care of that problem required 
phone calls, which gave me a highly fa¬ 
vorable impression of Digital Research’s 
technical support. It’s a toll call, but 
when you get someone, you get someone 
who really knows DR DOS. The Digital 
Research people even called Corel for 
us, which is how we found out that we 
had contradictory switches in the com¬ 
mand line. 

The result was that after a good bit of 
tweaking, I have the Arche 486 running 
the Satisfaxtion board, Microsoft Mouse, 
and Pioneer optical disk drive, with over 
600K bytes of usable memory. 

Optical Disk Drive System 

The Pioneer drive takes two kinds of car¬ 
tridges: read/write and WORM (write 
once, read many times). Roth hold 330 
MB (per side if double-sided). The drive 
appears (on this system) as the N drive, 
and so far it seems to work fine. In 
read/write mode, 1 have copied stuff into 
it, copied that back off onto the hard disk 
drive, and checked that copy against the 
original; all’s well. I’ve also reformatted 
the read/write cartridge a couple of times 
and done the tests again, with the same 
result. 

It works, both as read/write and as 
WORM. 

Having said that, let me add some cau¬ 
tionary notes. 

First, when this box is used as a 
WORM drive, all’s well. WORM tech¬ 
nology is well understood, and once a 
file is written, the WORM record is as 
permanent as anything done electroni¬ 
cally can be. 

I’m not quite as certain about optical 
read/write files. Everything seems to 
work, but I want to do a lot more testing 
over a much longer period of time before 
I’ll trust that as the only backup copy of 
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Finally, ESIX System V Release4.0, the UNIX Operating System of 
choice is here. Based on AT&T® System V UNIX 1 *, ESIX Release4.0 
is a stable, fully backward compatible and robust operati ng system 
with enhanced features and functionalities. 


For all the current System V Release 3.2 owners, ESIX offers an easy 
upgrade path to ESIX Release 4.0. For more information about ESIX 
System V Release 4.0 product offerings, please call: 
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48431 Mtfmant Dr 
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an important file. It’s a newer technol- 
ogy and requires a great deal more preci¬ 
sion than WORM storage. 

Incidentally, if you want an introduc¬ 
tion and exposition on the whole optical- 
storage field, A Guide to Optical Storage 
Technology by John A. McCormick 
(Dow Jones-Irwin, 1990) is as good as 
anything I’ve seen—a good balance of 
readability and technical information. 

Anyway, we did have one glitch. One 
way I test equipment is through visually 
intensive games, and one of the best for 
that is Wing Commander, which really 
flogs both the computing and visual-im¬ 
aging capabilities of the machine. When 
we got DR DOS up and running, we tried 
Wing Commander, which worked (as did 
Sound Blaster with its game port), I then 
copied Wing Commander onto the N 
read/write optical drive and tried run¬ 
ning the game from there. 

The machine locked up tight, with 
hardware reset required. Moreover, the 
Pioneer drive was no longer accessible, 
and attempts to access it hung the system 
again. I had to turn the Pioneer drive off 
and back on, as well as reset the com¬ 
puter, to get things working properly. It 


wasn’t the files: I copied the files from 
the N drive onto the K partition of the 
hard disk and ran the game off that copy; 
it worked fine. 

Today I had occasion to call Alex Kar- 
ahalios, Artisoft’s technical expert, and 
we speculated about what could cause 
that to happen, but we couldn’t come to 
any conclusions. “Timing errors” is one 
obvious phrase, “BIOS calls” is another; 
but what those mean isn’t clear. More 
when I know more. Read/write optical is 
likely to be the wave of the future, and 
I’m glad to have the Pioneer DE-S7001 
for testing; I’ll let you know how it comes 
out. Meanwhile, my advice on re ad/write 
optical is, “Be not the first by whom the 
new is tried, nor yet the last to lay the old 
aside,” Make a WORM copy of impor¬ 
tant files. 

Fooling Around 

Once I had the system working under DR 
DOS, it was time to experiment with 
Desqview. For a few years, my main ma¬ 
chine has been the Cheetah 386/25 with 
a Distributed Processing Technology 
(DPT) hard disk drive controller. Some 
of you may remember that I also have a 


Cheetah 486/25 with a Perceptive Solu¬ 
tions, Inc, (PSI) controller and wonder 
why I don’t use that as the main machine 
here. 

The answer is that I probably will, but 
it’s not as simple as you think. For some 
weeks now, my partner Larry Niven and 
I have been working on a pair of novels. 
One, Fallen Angels, is finished and ought 
to be in bookstores about the time this 
column comes out. The other, The Moat 
Around Murcheson *s Eye, is about half 
done, and we’re hard at work on it. Niven 
and I are often asked how we collaborate; 
we generally answer, in unison, “su¬ 
perbly," and let it go at that. But, in fact, 
it’s a reasonable question: we have prob¬ 
ably used every conceivable means, from 
talking things out and working alone to 
working in the same room with one look¬ 
ing over the other’s shoulder. 

Lately, a modification of that latter 
technique has been working very well: 
Larry has one machine, I have another. I 
write a chapter and put in block notes 
where I don’t write scenes; he goes over 
that to convert notes into text and adds 
notes of his own; 1 go over it again; and 
so forth. That technique often produces a 
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SOFTWARE 

DEVELOPERS 

Protect your sales 
and profits with 
Rainbow’s Software 
Sentinel keys., . 

■ SentinelFro 1 ' 

Rainbow's flagship key 
uses an algorithm technique 
for maximum security. 

■ Sentinel-C™ 

Protects multiple packages, 
contains 126 bytes of 
developer-programmable 
memory. 

■ SentinelScribe" 

Version of Sentinei-C 
which can be dynamically 
alterable in the field, 

■ Sentinel Shell" 

Protects without requiring 
access to the source code. 

■ NetSentiner 

Site license revenue protec¬ 
tion of LAN applications 
(NetPro & Net-C versions). 

■ EvE™ 

For Apple Macintosh $E 
models and above, protects 
multiple packages. 


DOS, OS/2, Windows, Unix, Xenix. 
Novell and the Apple Macintosh. 

With 1.5 million keys protecting 
more than $2 billion worth of 
software. Rainbow Technologies 
leads the world in Execution 
Control. Revenue Protection and 
Information Security. You’re assured 
of first-class support, service and 
supply from world-class distributors 
around the globe. 

For additional information or 
an evaluation package, contact 
your nearest Rainbow represen¬ 
tative today. 


N | o matter where in the world 
you sell your software, 

I_Rainbow Technologies' 

Software Sentinel “ family 
of hardware keys will protect your 
investment and revenues. 

Rainbow keys offer virtually 
unbreakable security against 
unauthorized software use. 
Custom-designed with ASIC 
technology, they are easy to install 
and totally transparent in operation. 
More than 100 high-level language 
interfaces are available for most 
operating environments, including 
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GLOBAL SALES AND SERVICE 

Rainbow Technologies GmbH Rainbow Techno log 

Oskar-Mwsttr-Stra hc 16 2 Rue du Cue 

Postfach 1243 r D- 8045 Isnmnmig 78120 ORCEMONT 

Germany France 

Tel: <49) 89 961 3051 Teh (33) i 34 85 991 

Fax: (49) 89 961 1617 Fax: (13) I 34 85 91 


Rainbow Technologies Ltd. 

Shirley Lodge, 470 tendon ftofld 
Slough, Berkshire 5L3 8QY 
United Kingdom 
Tel: (44)0753 41512 
Fax: (44) 0753 43610 


Rainbow Technologies, Inc. 

9292 Jeronimo Road 
Irvine, California 92718 
USA 

Tel: (I) 714 454 2100 
Fax: ( H7|4 454 8557 


■ NORTIIERN EUROPE: United Kingdom: Rainbow Technologies Ltd., Tel: (44 J 0753 41512 Benelux: IntroCom Eiectronica, Tel: (31) 74 430 105 Scandinavia: PERICO A/S,Tel: (47) 2 49 1500 
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that for affordability, reliability and efficiency, 
LANtastic is the networking solution 


Doctors, lawyers, accountants, butchers, 
bakers and pottery makers... more and more 
business people are connecting their PCs with 
Artisoft’s LANtastic. In fact, our network has 
gained such a following that it was just awarded 
the 1991 LAN Times Reader’s Choice for peer-to- 
peer network operating systems. And we couldn't 
be prouder. 

After all, we designed LANtastic to make 
the productive power of a full-featured LAN 
accessible to anyone who wanted to streamline 
their computer operations. And whether you’re 
connecting two PCs or 30 or 200, you can rest 
assured that you are buying into a product that 
will grow as you grow, with a commitment to 
developing innovative products that anticipate the 
needs of business people like yourself. 

Just look at how smart our network is... 
While many networks gobble up huge amounts of 


your PC's RAM, which usually means that you'll 
have to purchase extended memory, LANtastic 
leaves you plenty of room for even your most 
RAM-hungry applications. In fact, it's the most 
RAM-efficient LAN you'll find—taking as little as 
a mere 12K per workstation and 40K per server. 

LANtastic saves you money, too. For as 
little as $209* per PC, you'll have everything you 
need to get your network up and running. Plus, 
you can share all those expensive peripherals — 
not buy more of them. Better yet, because 
LANtastic is a peer-to-peer network, you won’t 
have to spend thousands on a dedicated server 
machine. 

But most important, it makes networking so 
easy that you’ll soon be taking it for granted. 
You’ll be able to edit and proofread your co¬ 
worker’s documents without leaving your desk. 
Balancing your books will be easier because your 



entire accounting department can share the 
same data base. Inventory management will be 
completely streamlined because everyone on the 
network can access inventory records and track 
products from when they are received as raw 
material, to when they are shipped as finished 
products. 

In fact, the only regret you may have after 
you buy LANtastic is that you didn't install it last 
year, last month, even last week. Don't wait any 
longer. Call 602-293-*™ 
or fax 602-293-8065 
and put the power of 
LANtastic to work 
for you. 
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RevolutionizingConnectivity 
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full chapter a day from absolute scratch. 
It will generally be a good chapter, too, 
since each of us rewrites as he goes 
along, with the result that by the end of 
the day, the text is as polished as it’s ever 
likely to be. 

The secret of this technique is two ma¬ 
chines connected in some way: in our 
case, by “sneaker net/" in that we save 
off onto floppy disks and hand them back 
and forth. (This automatically makes a 
backup, it's nearly as fast as any other 
network would be, and I don't have to 
teach Niven anything new.) As it hap¬ 
pens, I can’t stand to have anyone look 
over my shoulder while I work; while 
Larry rather likes an appreciative audi¬ 
ence. Thus, he has grown quite fond of 
the big 19-inch VGA Hitachi monitor 
that goes with the Cheetah 486. 

Of course, I could simply attach that 
monitor to another computer, but Larry 
is also used to the blinding speed of the 
Cheetah 486; in particular, the PS1 con¬ 
troller saves even the largest text files so 
quickly that Larry will often save them 
twice, since he’s convinced it couldn't 
have saved it the first time. Even when it 
writes the file to a floppy disk, that PS1 
controller does it faster than many older 
machines save to a hard disk. 

The result is that the fastest machine in 
the house is, during the day, not much 
more than a dedicated word processor. 
At night, after Niven goes home, it be¬ 
comes the perfect instrument for playing 
Railroad Tycoon, Wing Commander, 
and War Lords, all of which are spectac¬ 
ular on that 19-inch screen. The moral of 
this story is that it doesn’t matter what 
you use your computer for: once you get 
used to speed and power, you never want 
to give them up. 

Which brings me back to the Arche 
486. As you’d expect, this thing is spec¬ 
tacularly fast; Wing Commander, for in¬ 
stance, is simply unplayable unless you 
use AT-Slow (shareware available on 
BIX), a program that, as the name im¬ 
plies, will turn your fast machine into a 
slower one when you want to play the 
kind of game that's affected by speed. 
The hard disk access isn’t so spectacular, 
but still, it’s fast enough. However, when 
I*d copy stuff from a floppy disk into the 
Arche 486, it seemed to take a lifetime. 
Finally, I got curious about that; what I 
found is an interesting lesson in personal 
psychology. 

The Arche 486 doesn’t really access 
floppy disks slower than most other ma¬ 
chines in Chaos Manor; it’s just that 
when you log onto the floppy disk, or ask 
for a floppy disk directory, nothing hap¬ 
pens for long enough that you notice it; 


then, suddenly, it all happens quickly. 
This makes it seem as if it has taken 
longer. So it goes. As to copying from 
floppy disks, the Arche 486 has about the 
same speed as the Arche, Premier, and 
Zenith 386s. Alas, that’s considerably 
slower than my Cheetah 386 with its 
DPT controller, and a lot slower than the 
Cheetah 486 with the PS! controller. 
Once again, when you get used to speed 
and power, you don't want to let go. 

However, I have a new DPT control- 


ATfitT, Unisys and Zenith agree lhai KEA's ZSTEM is the 
best VT emulator for their U$ government contracts? KEA's 
ZSTEM series of terminal emulation and communication 
products lias been satisfying strict government contract 
requirements for seven years. 

ZSTEM 240 offers full VI24J emulation with VT340 
extensions. ZSTEM 240 runs under both MS-DOS and 
UNIX 386 System V, letting you convert your MS-DOS PCs 
to UNIX System V without losing access to your VAX- 
ZSTEM240 supports all standard video adapters: VGA, 
EGA, CGA, MCGA, AT&T, Hercules and many extended 
adapters. No matter what video adapterAnonitor com¬ 
bination you use, ZSTEM 240 displays double-highAtouble- 
wide characters, 132 columns, and VT340 ReGIS, axel and 
Tektronix graphics. 


ler, which the company swears is as fast 
as the PSI controller (I love it when two 
good companies compete in technology 
rather than lawsuits), so there's an obvi¬ 
ous remedy to the situation; indeed, the 
DPT controller is a SCSI device, and I’m 
told that I can daisy chain the Denon CD- 
ROM drive to it, thus saving a slot. 

Tweaking the System 

If the Arche 486 ever does replace the 
Cheetah 386 as my main system, it will 


ZSTEM 240 connects to your favorite networks, 
including Novell, 3COM, TCP/IP, Ungermunn-Bass, Excebn, 
Wollongong, FTP, Sun and DEC'S CTERM and LAT, 

With KEA's top-notch technical support and documen 
tat ion, plus a solid warranty 
yon can be assured of quality 
products hacked by qualify 
people. Call today about KEA's 
complete line of VT emulation 
and network products. 

KEA Systems Ltd 

Orders: 1-800-663-8702 
Phone (604) 431-0727 
Fax:(604)431-0818 


ZSTEM 24fl is available from AT&T on 5MSCRC ZSTEM 220 for MS-DOS and ZSTEM 220 for UNIX are available from 
Unisys on Desktop 111 ZSTEM 100 and ZSTEM 240 are available from Zenith Data Systems on GSA schedule. 

KEA Systems Ltd, 3738 North Fraser Way, Unit 10L Burnaby, BC Canada V3J 5G1 
Regowl Office: 314 East Holly Street, Suite 106, Bellingham, WA, USA 98225. 


ZSTt.M and she KEA tugs are trademarks of K.EA Syati-ms- Led All olbti brand iitd produce tuaift an trademarks tit regjsleiied itadaruai kmf iJieir respective holders 
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A. Zstem Terminal Emulation 


Now available: 
ZSTEM 320/340 
and 

KEAterm 420 
for MS-Windows 
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have to run Desqview. I may one day 
switch over to Windows, but not just yet. 
For now, Desqview seems quite stable 
and very useful. 

For instance, as I write this, T have the 
Norton Commander MCI Mail Manager 
off uploading several MCI letters and 
downloading any mail I may have, and 
all that happens invisibly. In another 
Desqview window, I have Samuel But¬ 
ler's The Way of All Flesh up on the Li¬ 
brary of the Future CD-ROM, and I can 
change over to that (or to any CD-ROM I 
like) almost instantly. Info Select is wait¬ 
ing for notes. Norton Commander is 
available if I want to do file management 
and can run in the background to do long 
backup copies to the WORM drive; and 
switching from one of those windows to 
another takes less than a second. I can 
open a second Q&A Write window, a 
Sidekick window, or whatever I might 
want in seconds. This is convenience 1 
simply will not give up. 

The question is, then, does DR DOS 
work with Desqview? The answer is yes, 
but a story goes with it. 

First, if you use Desqview, you will 
probably want to use QEMM-386, Quar¬ 


terdeck's 386 memory manager, rather 
than the EMM386 that comes with DR 
DOS; even Digital Research's technical- 
support people advise this, since QEMM 
and Desqview have some secret hand¬ 
shaking that other memory managers 
can't use. The easiest way to get that run¬ 
ning is to use the Desqview installation 
program, which does the job nicely. 

Next, you have to edit CONFIG.SYS 
to remove all the DR DOS EMM386- 
specific commands and drivers. One 
way to do that is to preface each line with 
a question mark. DR DOS has the nifty 
feature that if it sees a statement in CON¬ 
FIG.SYS preceded by a question mark, it 
asks you if you want to do that, and if you 
say no, it skips it. This feature can be an 
extremely handy one when you're tweak¬ 
ing the system, as well as a way to let you 
configure the system for special pur¬ 
poses. 

What I did was to REM-out everything 
nonessential and boot up with QEMM; 
after which I put back in the Corel and 
Intel drivers, the mouse, and all the other 
stuff, and let QEMM's Optimize take 
over. I was also careful to keep a boot 
floppy disk because Optimize is notori¬ 


ous for hanging up your system, and, 
sure enough, it managed to do that a cou¬ 
ple of times. Eventually, though, that 
stabilized. Then I used DR DOS's HI- 
DOS.SYS to stuff the DR DOS kernel up 
into high memory. When you do this sort 
of thing, make liberal use of the ques¬ 
tion-mark preface to CONFIG.SYS 
statements, and fool around until you’ve 
got what you want; and if that doesn't 
seem like very precise advice, it's still 
about the best I can give. 

Eventually, I had a system with over 
600K bytes of free memory before load¬ 
ing Desqview and 560K-byte Desqview 
windows, with the mouse, the Pioneer 
optical N drive, and the Satisfaxtion co¬ 
processor board accessible to any of 
them. This is as large a Desqview win¬ 
dow with that many resources as I've 
ever achieved with any system. That's 
the good news. 

The bad news is that sometimes when I 
try to quit Desqview, I manage to hang 
up the system and have to reset. Now 
understand, that's hardly a fatal prob¬ 
lem. After all, if you're dumping out of 
Desqview, you've presumably saved all 
your work, since anything ongoing will 
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Wait a minute. 


The long modem wait is over. Announcing the 
arrival of our remarkably quick 9600EX modem. 

So how quick is quick? With V.42bis, data can be 
compressed up to 400 percent, increasing through¬ 
put to as much as 38.4Kbps. Which means it keeps 
its telephone conversations short and saves you 
money on your phone bills. And while it communicates 


quickly, it also communicates dearly. The 9600EX 
knows when data is being garbled and automatically 
retransmits, so your data arrives error free. 

Plus, the 9600EX features full-compliance with 
V.32 and is downward-compatible with slower modems. 
And, like our entire family of modems, the 9600EX 
comes with a full, five-year warranty. 
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certainly be lost when you exit. Still, it's 
annoying, and I haven't figured out just 
what’s going on. Something is clearly 
overwriting something else, but that's 
like saying “timing errors”: it’s prob¬ 
ably true, but it’s not a useful diagnosis. 
Eventually , I expect I’ll figure out what 
is happening, and until then I'll just keep 
on playing with the system. 

What I do know is that if I adapt the 
Arche 486 by installing the DPT control¬ 
ler and then hang the CD-ROM and Pio¬ 
neer optical drives on a remote network 
server accessed by LANtastic, I ought to 
have enormous Desqview windows as 
well as a very fast machine. More on that 
next month. 

Meanwhile, my tentative conclusion 
on DR DOS is that it's quite solid for sin¬ 
gle-application users and very likely 
solid under Desqview. 1 had a similar 
problem with Desqview hanging up the 
Cheetah 386 (under PC-DOS 3.3) until I 
put in the statement X=C600-C7FF in 
the QEMM CONFIG.SYS line {he., ex¬ 
clude memory locations C600 to C7FF 
from the area managed by QEMM). 
Since then, this system has been as solid 
as a rock, and I make no doubt that some¬ 


thing similar will do the job with the 
Arche 486 under DR DOS. 

Next week, I'll test DR DOS and the 
Arche 486 with LANtastic. I've been as¬ 
sured by Digital Research management 
that if this update version of DR DOS 
doesn’t work with LANtastic, they’ll 
keep on working until it does; but, in 
fact, I've heard from people I trust that 
this one does. More as things develop, 
but my first impression of DR DOS 5.0 
(with the business update revision) is 
quite favorable indeed, and I'm likely to 
use it on my main machine, whatever that 
turns out to be. 

Digital Research Grows Up 
I recall my astonishment, back in 1979 or 
1980, when a famous columnist said, 
“Poumelle in BYTE has pronounced 
CP/M the new standard, and that seems 
to settle that. ” It was the first intimation 
I’d had that anyone in the industry took 
me seriously, and since my first “offi¬ 
cial'' pronouncement was about Digital 
Research, it left me fond of the company. 
Lately, though, it hasn’t been the leader 
it once was. 

I’ve always been impressed with Digi¬ 


tal Research’s technical capability, but 
the marketing left a little to be desired; in 
past years, its idea of marketing was to 
develop good products and wait. If you 
deserved to have anything that good, 
you’d find out about it and buy it; if you 
didn’t find out, it served you right. 

Digital Research president Dick Wil¬ 
liams is changing all that. He’s got an ag¬ 
gressive marketing strategy that takes 
advantage of his company’s small size 
and thus quick decision times, as well as 
the staff's high technical abilities. I 
think we can look for good things from 
them once again. 

Sound Blaster 

One of the boards we installed in the 
Arche 486 was Sound Blaster. With its 
associated software, it has quietly (no 
pun intended, but what the heck) become 
the standard sound system for advanced 
PCs. The Roland board has much higher 
sound quality for a higher price, but for 
anything short of professional music 
quality, Sound Blaster is good enough. 

One use, of course, is games. Sound 
Blaster comes with a game port, making 
it nearly ideal for Wing Commander. 




All of this becomes even more remarkable 
when you consider die price of the 9600EX 
Just $799. It’s a price, in fact, diat rivals high-end 
2400 modems. Ids also an example of Intel's commit¬ 
ment to affordable quality. 

For more information, call 800-538-3373. Or for 
information faxed to you, call 800-525-3019 and 


request Doc.#9998. But don’t wait, because with 
all the 9600EX offers, it will go in a second. 


intel 

Hie Computer Inside!" 






Some days you have 
all the time in the world 



When the pressure is on, pour 
on the speed. With Hewlett- 
Packard’s new LaserJet IHSi 
printer. A powerhouse that 
delivers at a throughput speed 
of 17 pages per minute. 

With the LaserJet HISi, you're 
up to speed the moment you 
give the "print” command, HP’s 
RISC-based formatter and the 
PCL5 printer language, with 
vector graphics and on-the-fly 
typeface scaling, yield fast 


results. This printer also rep¬ 
resents a new standard for I/O 
performance with optional 
Network Printer Interface cards 
for either Ethernet or Token Ring. 

The LaserJet HISi is specifically 
designed for shared-use environ¬ 
ments. Its high-volume paper 
handling features include two 
500-sheet input trays and a 
monthly duty cycle of 50,000 
pages. HP offers software- 
selectable language switching 


between PCL5 and optional 
Adobe* PostScript? Ft>r added 
versatility, your options include 



Adobe and PostScript, sire registered trademarks of Adobe Systems Inc. in the MS. and other countries. 

























And some days you need 
the new!7ppm LaserJet IllSi 



an envelope feeder and two- 
sided printing. 

Beyond speed and efficiency, 
the LaserJet ITISi delivers the 
sharpest 300 dpi print quality 
yet. In fact, HP's revolutionary 
combination of Resolution 
Enhancement technology and 
new microfine toner challenges 
the print quality of many 600 
dpi printers. 

The price of the new LaserJet 
IHSi Just $5,495f is as impressive 


as the work load it handles. If 
you Ye ready to pick up the pace, 
call 1-800-752-0900, Ext. 2067 
for more information on the 
fastest LaserJet printer and the 
name of your nearest authorized 
HP dealer. 

What HEWLETT 

W.KM PACKARD 


U.S. list price. © 19SJ1 I tewlett i*ackard Company PE12101 
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Guaranteed 
JC Lowest Prices! 


= Countries of The World = 

= The Ultimate International Reference = 

= Full text of 106 country study books = 

= including color maps by Hammond, 

= national anthems (sound) l f flags & more.., = 

= Topics include historical setting, society. = 

= environment, economy, business statistics, 

= government, politics. & security. S495 = 

M Pioneer CD-ROM 6 Pak j 

= Add fo your CD-ROM collection with = 

= this special Pioneer bundle of discs = 

= * U,S. History on CD-ROM * Countries of Ihe World = 
S » Sherlock Holmes ■ Shakespeare S 

= * Birds of Amerlco • Software Potpourri = 

= 6 of the Bestselling discs all for only $389 ^ 
= Six Pack ft Minichanger (Save over Sl 000J $1489 ^ 

i U.S. History on CD-ROM | 

= Full text of 107 U.S. History books with 1.000 = 
__ images, tobies ft maps I 

Twindows 3 compatible $395 = 


CD-ROM BUNDLES ! 

Get The New Philips CM-50 
Drive & Any 5 Of These Discs) 

Only $597^ over $1200 

Mraosoft Bookshelf all time best seller _ 

U.S. History on CD-ROM full text of 107 books 
Illustrated Encyclopedia 21 volumes. VGA 
CIA World Foci Book Mon classified info 
Golden Immortal multi media game 
Between Heaven ft Hell practical/perverse 
Sherlock Holmes on Disc 221 Baker St. fans 
Shakespeare on Disc l compleat works’ 
Software Potpourri * Bible ■ Movie Database 


CD-ROM Drives (ready to run) : 

Denon DRD-253 Drive SCSI., butft m speaker SALE Call : 

Hitachi Drives- all models, PC and Mac from ssw j 
Chlnon CD-431 CD-ROM Drive 3749 j 

Pioneer Minichanger CD-ROM Drive t.owesi Prtco i 
Alw>; COT. Sony. Todd. NEC, WORM 4 Erasabfe drives - CqD I ; 

Business 

C library or Ada or Shareware Grab Bag S09 j 
CIA World Foci Book for nternortonal ‘business.' 99 I 

Speed Dial eniireU.S. veNQw Pagasofi one disc 399 j 
Microsoft Bookshelf oast selling C D-ROM disc 'Best Price i 
Business Lists on Disc desktop mortt&Ting 795 j 

PC-Srg Library new edtHon version 9 Call | 

Telephone Directory Eosi or wesi 995 j 

Libraries and Science 

Movie Directory Oafobase/Soltware Polpourri 549 | 
Between Heaven ft Hellll even sirang^r Sale £79 ; 
Sherlock Holmes or Shakespeare ‘cornplear Call i 
Gf oiler's Encyclopedia 21 volumes VGA plciures Call j 
McGraw-Hill Ref. Set 00.D00 terms, 7.300 Articles 245 i 
Mammals includes piciures & text Coll i 

Oxford Textbook of Medicine general reference 595 ; 
Oxford English Dictionary over 250JQ00 headwords' S39 : 
Compton's Multi-Media Encyclopedia B% \ 

' MORE I Over 300 different tittes available * 
Money back guarantee Free lech support 
CALL - Bureau On-Line CD-ROM Library, 

FREE access to 1 2 different CD-ROM Discs 


c £k 


- 


Ovsmrts 

DeSwery 


[ c Bureau of 
[Electronic Publishing, Inc.; 

= Dept. P„ 141 New Hoad, Porsippony. NJ 07054 ; 


CALL: 800 - 828 - 4766 orders 

201 -80S-27001INFORMATION 
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For more serious work, you can get the 
MIDI Connector Box from Brown- 
Waigh Publishing. This is a tiny thing 
that plugs into Sound Blaster's game 
port* It has a joystick port continuation 
(so you can still play Wing Commander), 
one MIDI input, and five Thru MIDI 
outputs. It also has considerable music 
software. The result is that your PC with 
Sound Blaster becomes a kind of music 
studio. I’ve had a lot of fun with the in¬ 
cluded software, and, no, I haven’t at all 
given up the idea of writing an opera 
someday. 

There are lots of other accessories you 
can get for Sound Blaster, including mu¬ 
sical instrument software and a voice 
editor. Sound Blaster has become the 
standard sound board, if not for the in¬ 
dustry, at least here at Chaos Manor. 
Recommended. 

Satisfaxtion 

I’ve mentioned Intel’s Satisfaxtion co¬ 
processor board before, so it suffices to 
say it works fine under DR DOS. Satis¬ 
faxtion will take a file, which can include 
PCX graphics, and send it out as a fax. 
This means you can send letterheads, di¬ 
agrams, scanned images, and the like, 
all created on your PC* Moreover, the 
board, having its own coprocessor, will 
send and receive in the background or 
send your messages in the dead of night 
(presuming you leave your computer on, 
of course). 

The manual is extraordinarily com¬ 
plete and clear, making it quite easy to 
set this system up. I do find it more con¬ 
venient to send text-only fax through 
MCI Mail (using the Norton Commander 
MCI Mail Manager feature), but you can 
use the built-in 2400-bps modem on Sat¬ 
isfaxtion to do that. All in all, this board 
is a great bargain* Recommended* 

Language Systems FORTRAN 

About a year ago, I was the keynote 
speaker for a conference of supercom¬ 
puter users. I doubt they learned much 
from me, but I sure learned a lot from 
them. One thing I learned is that using 
supercomputers boils down to writing 
FORTRAN programs. Big FORTRAN 
programs. As one fluid-dynamics scien¬ 
tist put it, “After you’ve written 60,000 
lines of FORTRAN, you no longer care 
much about your original problem.” 

All of which is probably true, but 
FORTRAN remains the Language That 
Will Not Die, and I just know that 20 
years from now, we’ll be programming 
the Connections Machine version 22, 
with 5 million parallel processors, by 
feeding it a half million lines of FOR¬ 


TRAN generated with computer assis¬ 
tance. Seriously: anyone contemplating 
going into science should be familiar 
with FORTRAN, because a very great 
deal of work is done with it. I f d rather 
work with Macsyma or Mathematica, the 
symbolic algebra programs, but I don’t 
have to try to model fluid dynamics or 
large weather systems, which strain the 
capacity of the largest supercomputers , 

I don’t say you have to learn FOR¬ 
TRAN, but it can’t do any harm to have 
some familiarity with it' and if you have 
any desire to do FORTRAN on your 
Mac, whether to learn the language or do 
serious work (or both), there is the Lan¬ 
guage Systems FORTRAN compiler, 
which, according to Language Systems, 
works on any Mac with 2 MB of RAM 
and a hard disk drive. The compiler ac¬ 
cepts ANSI 77 FORTRAN and most 
large computer extensions, including 
VAX* It has lots of switches for optimiza¬ 
tion* Tools and libraries are included. 

If I seem vague, I am: I haven’t done 
much with FORTRAN since Z8Q days, 
when MacLean and I experimented with 
RATFGR, the Rational FORTRAN pre¬ 
compiler* I don’t have anything against 
FORTRAN, it’s just that I don’t have a 
great deal of need for it. Others, how¬ 
ever, do; and if you have a Mac and want 
FORTRAN, this is, so far as I can tell, 
about as good a compiler as you’ll get. It 
comes with lots of tools to access the Mac 
interface and about a foot of manuals. 
You can also get MPW as an option. 

Say Whaaat? 

You say you want to do some OS/2 appli¬ 
cations programming, but you can’t 
stand C? You say you got the OS/2 Devel¬ 
oper’s Toolkit but you never get around 
to writing the programs you planned? Is 
that your trouble, Bucky? Cheer up. 
Help is at hand. An Italian company, Ar¬ 
tel Informatica, has developed Pronto! 
PM, a set of drawing tools for the Micro¬ 
soft BASIC 7.0 compiler for OS/2. 

Pronto! PM includes dialog boxes, 
radio button status inquiries, and tools 
for drawing lines and boxes* You write 
your source code in Microsoft BASIC, 
include the Pronto! PM library, compile, 
link, and then—well, and then you sort of 
have to understand the OS/2 and Presen¬ 
tation Manager (PM) developer tools 
after all, more’s the pity* You aren’t to¬ 
tally liberated from C. 

Still, this toolkit can go a fair way to 
taking the sting out of PM programming, 

It’s Back*.. 

The original Sidekick was indispensable 
when it first came out. I recall I couldn’t 
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LOOKS LIKE A JOB 
FOR MINUIEMAN. 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you’re protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in mi 
the event .J|m| 
of power : 1 I ~ ' 

failure, it will safely and 
automatically shut down your 
network, using your operating 
system or our own software. 
Even if you’re not there. 

There’s a Minuteman to fit 
your needs, large or small. 
Including 220-volt international 
models. And we ship orders 
the same day they’re received. 

So call us. You can’t stop 
disaster from striking. But you 
can keep it from hurting you. 

1 - 800 - 238-7272 


See Us At 

COMDEX 

Spring 

Booth #576 

and 

PC EXPO 



STANDBY UPS MODELS 

300 VA to 2300 VA 

Sinewavc output: I 
msec Transfer 

ON-LIKE UPS MODELS 

500 VA to 10,000 VA 

Sialic by-pass standard 

True on-line sine wave 
outputs 



UNATTENDED SHUTDOWN 

Via your operating 
system or our software, 
interfacing: 

Novell 236 VAP and 
386 NLM 

ELS Level 11 

AIX for IBM R56Q00 
Version 3.1 & up 

AIX for IBM RT 
Version 2.2 J & up 

3COM 

LAN Manager 
Banyan Vines 


AT&T 3B2 


AT&T UNIX 386 
Version 3.2 


SCO UNIX 386 
Version 3.2 & up 


SCO XENIX 386 
Version 2.3.2 & up 

SCO XENIX 286 
Version 2.2.1 & up 

Sun OS Sun 4 
4.03 & 4,10 & up 


Sun SPARC Version 
4 r 03&4J0&up 


SUN OS Sun 3 
Version 4,01 & up 


DEC VMS Version 
5.1 & up 


Custom configuration 

ai i v c% * c *** m 


FOR !-*•*■ 


PROVED rnl ^ malionaI Models: 220v 240v 

[Move 11 approved UPS monitor boards 



UNINTERRUPTIBLE POWER SUPPLIES 


© Para Systems, Inc. 1455 LeMay Drive. Carrollton. Texas 75007 Phone: 214-446-7363 FAX: 214-446-9011 
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live without it. Then came Desqview. 
After that, there was no need to have a 
TSR program to give access to a calen¬ 
dar, notebook, and address book/tele¬ 
phone dialer because you could always 
use Desqview task switching to go to a 
program tailor-made for the particular 
purpose. Tornado, GrandView, Time 
Line, and so forth each worked better for 
its particular purpose than Sidekick did 
at any one of them. 

There was an update to Sidekick, but I 
had a lot of trouble installing it, and I 
never used it; and over the years, I 
stopped thinking about Sidekick, al¬ 
though Borland says there are still 3 mil¬ 
lion people using it. 

Now it’s back, and this time it’s a bit 
different. First, Sidekick 2.0 uses the 
Paradox engine. Paradox is, in my judg¬ 
ment, the relational database of choice 
for PC users; that is, if you can manage 
with a simple flat file manager, Q&A is 
simpler to set up and learn, but if you 
really need full DBMS capabilities, get 
Paradox. 

Sidekick 2.0 will also interact with 
Quattro Pro, which is the spreadsheet of 
choice, in my book anyway. The new 


Sidekick will allow data exchange with 
Quattro Pro and Paradox files. It will 
also import all your Sidekick 1.0 and 
Plus files simply and easily. 

So far, of course, there’s not all that 
much reason to use Sidekick as opposed 
to Paradox and Quattro Pro with Desq¬ 
view; but Sidekick 2.0 was designed in 
part to work with notebook computers, 
most of which don’t have and can’t use 
Desqview. The new Sidekick Time Plan¬ 
ner is easy to use, what with windowing 
and pull-down menus and suchlike, and 
about the right thing to put on a Poqet or 
other PC palmtop machine. There’s also 
the Reconciler, a program for reconcil¬ 
ing schedules, as, for instance, when 
you’ve got one copy of Sidekick on the 
road and another on the base machine 
back home. That has always been one of 
my major problems with any scheduler, 
and I’m very happy to see this. 

I was once a Sidekick fanatic; this new 
version may convert me again because I 
sure need help managing my schedule. 

Sim Everything 

I expect everyone knows about SimCity. 
At the Los Angeles Science Fantasy So¬ 


ciety, it got so popular that we had to for¬ 
bid people playing it on the club ma¬ 
chines on meeting nights; they’d get 
involved with their “city” and want to 
take it home, which, of course, we can’t 
allow, and all kinds of arguments would 
start. 

I now have two more SimCity tem¬ 
plates, Ancient Cities and Future Cities, 
and I can say instantly they’re worth get¬ 
ting. SimCity is a lot of fun, provided 
that you understand it’s a game and not a 
lesson in urban planning. (Having been 
involved in city management, I assure 
you that trash removal, which isn’t in 
SimCity at all, weighs very heavily on 
the mayor’s mind....) The Ancient Cit¬ 
ies packages are even less realistic, but 
they sure are colorful and just plain fun. 
The Moon Colony in Future Cities is also 
fascinating. 

The versions I have are for the Amiga; 
there are versions for the Mac and PC, 
but I don’t have them. 

I do have SimEarth for the PC; as my 
son Alex says, it’s the only game pro¬ 
gram that ought to come with a one-week 
seminar on how to use it. That’s actually 
meant as a compliment: this program is 


ABC Flowcharter for Windows 

“Simply the easiest way to document procedures 



ABC Flowcharter^ makes drawing and editing 
flowcharts easier than ever. It’s loaded with 
features that help you make and edit charts in 
a fraction of the time needed with other 
flowcharting or drawing programs. 

ABC Flowcharter’s advanced link feature lets 
you break complicated procedures into smaller, 
more manageable steps. Just click on a shape to 
display a sub-chart or procedure. It’s that easy. 

Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. See for 
yourself why ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price 5295. 

Roykore 

2215 Filbert St. 

San Francisco, CA 94123 

415-563-9175 
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Introducing the Falco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you’re sizing up desktop computers, youll 
immediately see the advantage of the Falco Infinity* 
Desktop. It gives you 386 W 5X power and perform¬ 
ance without dominating your deskspace, 

I lalf the size of a standard PC the Infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory' expansion. 
Communication ports. And VGA* level graphics up 
to 1024 x 768 resolution. Plus, two AT-compatible, 
16-bit expansion slots. 

It runs DOS" 4.0, UNTXr OS/2™ and Microsoft* 



Windows 3,0, What's more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of 40,100 or 200 MB hard drive. 

The only thing we left out is the noise.The Infinity 
Desktop runs so quiedy, you'll hardly know it’s on. 

Whether you work in close quarters or spacious sur¬ 
roundings, the falco Infinity Desktop covers all your 
needs. Without covering your desk. And that's about 
the size of it To get one for your desk, call as today 
1-800-FALCCMU 



G 1990 Data fruriWiU tot. 


440 Potrero Avenue, Sunnyvale, CA 94086-4117 


j*iJI iiarfnrnrta arc to dJtrir rnjjfridvf trwnirn. 
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ITEMS DI5CUS5ED 


Arche Legacy 486/33 

desktop workstation.$6755 

tower server.*...... $6955 


Arche Technologies, Inc, 

48881 ftato Rd. 

Fremont, CA 94539 
(800) 422-4674 
(415) 623-8100 
fax: (415) 623-8171 
Clrd* 1149 on Inquiry Cord, 

Cheetah 486/25 .,.$6871 

Cheetah Computer Systems, Inc. 

7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 243-3824 

(612) 943-8690 

Circle 1150 on Inquiry Cord, 

DE-S7001....$4695 

Pioneer Communications 
of America, Inc. 

600 East Crescent Ave, 

Upper Saddle River, NJ 07458 

(800) 527-3766 

(201) 327-6400 

fax: (201) 327-9379 

Circle 1151 on Inquiry Curd, 

DR DOS 5,0 ...,.........$199 

Digital Research, Inc. 

70 Garden Court 
Monterey, CA 93942 
(800) 443-4200 
(408) 649-3896 
fax: (408) 649-0750 
Circle 1152 on Inquiry Card. 


FORTRAN.......... $400 

with MPW.....$495 


Language Systems Corp. 

441 Carlisle Dr. 

Herndon, VA 22070 
(703) 478-0181 
fax: (703) 689-9593 
Circlo 1153 on Inquiry Cord. 

Optical Disk Interface Board ... .$495 
Corel Systems Corp. 

1600 Carling Ave., Suite 190 

Ottawa, Ontario 

Canada K1Z 8R7 

(613) 728-8200 

fax: (613) 761-9177 

Circle 1154 on Inquiry Curd. 

Pronto! PM..,.......$249 

Artel Informatica Co. 

575 Anton Blvd,, Third Floor 
Costa Mesa, CA 92626 
(714) 432-6343 
fax: (714) 557-0371 
Orel* 1155 on Inquiry Curd. 


Satisfaction 

ISA version.$499 

Micro Channel version__$549 

optional hand scanner.,,.,.$399 

Intel Corp. 


5200 Northeast Elam Young Pkwy. 

Mail Stop CO3-07 

Hillsboro, OR 97124 

(800) 538-3373 

(503) 696-8080 

fax: (800) 525-3019 

Cirdu 1156 on Inquiry Curd. 


Sidekick 2,0..__ $99.95 

Borland International, Inc. 

1800 Green Hills Rd. 

P.O.Box 660001 

Scotts Valley, CA 95066 

(800)331-0877 

(408) 438-8400 

fax: (408) 439-9344 

Circl* 1157 on Inquiry Card. 


SimCity. $49.95 

Ancient Cities ............$34.95 

Future Cities.. $34.95 

SimEarth. $69.95 

Maxis 


1042 Country Club Dr., Suite C 
Moraga, CA 94556 
(415) 376-1823 

Circle 1158 on Inquiry Card. 

SoundBlaster___$239.95 

MIDI Connector Box and Voyetra 
Sequencer MIDI Software.... $129.95 
Brown-Waigh Publishing 
13G-D Knowles Dr. 

Los Gatos, CA 95030 
(800) 451-0900 
(408) 378-3838 
fax: (408) 378-3577 
Circle 1159 on Inquiry Cord. 

War Lords....$49.95 

Strategic Studies Group, Inc. 

1747 Orleans Court 
Walnut Creek, CA 94598 
(415) 932-3019 
fax: (415) 933-4327 
Circle 1166 on Inquiry Curd. 


complex. The best way to learn about its 
features probably isn't to take classes, 
though: just start it up and let it run. 
Nothing will be harmed, and as you be¬ 
gin fooling around with things—ever 
want to make continents drift? send a 
monolith down to aid in the development 
of intelligent dinosaurs?—you learn what 
you can and can’t do. At least, that's 
what I did. 

Once again, it's a game, not a real 
simulation; but it's a pretty instructive 
game, even so. Just the thing to get bright 
youngsters interested in science, as well 
as a good way to relax after getting a col¬ 
umn written. Recommended. 

Winding Down 

The final draft of Go Tell the Spartans 
(Baen Books, in bookstores as you get 
this) is due this weekend: Jim Baen is 


doing the final editing and typesetting 
in-house. The Great Hall is a wreck, 
with the Arche 486, and unopened mail, 
and software boxes, and cables and 
wires, and just general junk filling all 
the available space. My desk is a disaster. 
Vm going to file this column and run off 
to the beach house, where I hope to do 
some fiction. 

The game of the month is War Lords 
from the Strategic Studies Group. This 
features up to eight human players, but 
the computer will play all but one (or 
even all for that matter) part. It’s a medi¬ 
eval fantasy, and it’s strangely fascinat¬ 
ing, even when played as one human 
against seven computer players. I fiend¬ 
ishly gave a copy to the British author 
Terry Pratchett (if you haven’t read his 
Discworld novels, you are in for a treat). 

The computer books of the month are 


the Que Quick Reference series: I have 
them for AutoCAD, Q&A, and a dozen 
other popular programs, and they're bet¬ 
ter than the quick reference guides that 
the software publishers furnish. It’s 
worth having one for anything you use 
a lot. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed , stamped 
envelope to Jerry Pournelle, do BYTE , 
One Phoenix Mill Lane , Peterborough , 
NH 03458. Please put your address on 
the letter as well as on the envelope . Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “jerryp. ” 
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\fentura Publisher lowers prices. 

Ours. And theirs. 

Now you can get the long document power of Ventura Publisher* at substantial savings. We’ve lowered 
the list price of our PC Editions a full $100, from $895 to $795. And for a limited time, we’re also giving you a lower 
price on extra software that will expand your desktop publishing productivity. Buy any Ventura Publisher 
Edition from your local dealer and use the coupon below to save money on another valuable package. 

Ventura Publisher’s automated features make short work of long documents. That’s why the more you have 
to do, the more you need Ventura. To do even more—for less—act now to take advantage of this Special Offer. 




Buy our DOS/GEM 3.0 Edition, save $179 on VP to the Max and 
Softkicker. Get spell check, search/replace, thesaurus, and auto- 
scrolling. VP to the Max/Softkicker retail value: $298. 'four price: $119. 


Buy our OS/2 3.0 Edition, save $376 on CorelDRAW! 

The favorite draw program of PC users. Includes hundreds of type¬ 
faces plus dip art. CorelDRAW! retail value: $695. %ur price: $319. 


Buy our Macintosh 3.0 Edition, save $618 on the new NEC CDR-36 
CD Reader and Type Gallery PS. A new world of image and type 
storage plus new fonts. NEC retail: $1097. \bur price: $479. 


Buy our Windows 3.0 Edition, save $376 on CorelDRAW! 

The favorite draw program of PC users. Includes hundreds of type- 
feces plus dip art. CorelDRAW! retail value: $695. \bur price: $319. 


Name- 


TitieT 


Company - 


Address [no EO. boxes I: 


OtyT 


Stale: Zip: 

Daytime phone: 

( ) 


Send ns this completed 
coupon with: U) Dated sales 
receipt: (2) One original 
Registration Card per product 
purchased; and (3) Payment. 
We’ll send you your Special 
Offer package* 30 day 
money-back guarantee on all 
products purchased. 

Mail to: 

Ventura Software Inc 
RO. Box 289016 
San Diego, CA 92128-9016 
Attn: Special Offer 


Indicate form of paymenL enclosed: □ Check payable hi Ventura Software; □ Purchase 
order fmm gov't agency; Credit card — □ VISA □ MasterCard n American Express 

Credit Card #_____Expires._ 

Cardholder Name_ 


Order Form 

{Quantity of Special Offer packages ordered cannot exceed quantity of Ventura Units purchased J 


Vrrtitira Publisher 
Edition Purchased 

Special Offer ThrJtaip 
(Sorry, m substitutions* 

Special Offtt 

Prize Qty Ordered 

Subtotal 

(PrkexQty) 

Ctrtk DM 
Type Required 

VP Windows 3,0 

CorelDRAW! 

$319 

# 

$ 

51/4" 31/2" 

VP Macintosh 3,0 

CDH-36/Type Gallery PS 

$479 

# 

$ 

(3 i/r only) 

VP DOS/GEM .10 

VP to the Max/Softkicker 

$119 

# 

3 

51/4" 31/2" 

VP OS/2 3,0 

CorelDRAW! 

$319 

# 

$ 

51/4" 31/2" 

Total Price All Special Offer Packages Ordered 

S 

Add ta x* in m. ca. ct oc, fl 0 a it. ma mi. mn. mo. m, my. n*. tx w. Canada 

$ 

Shipping/Handling: add $20 per each Special Offer ftzs in Canada) 

$ 

Please enclose full payment ($ US. only). AMOUNT: 

$ 


Good on products purchased April 15 July 31. Coupons must be postmarked by August 15. 

Allow 2-4 weeks fur delivery This offer cannot be combined with any uther promotion and 
does not apply to purchases of upgrades or Network Nodes. Good in USA and Canada only. 

* Phrase remit sales lax or 1 here may be a delay in processing your order U YT91 


Ventura Publisher' is a trademark of Ventura Software Inc., a Xerox company XEROX* is a trademark of XEROX CORPORATION. 
All other product names and trademarks are the property of their respective owners, © 1991, Ventura Software Inc. 


Ventura Software Inc 
A Xerox Company 




































MINIX 1.5 


Available At These Locations! 



MINIX 15 

COR THE IBM 3>/," 






| he new MINIX 1.5 operating system developed 
by Andrew Tancnbaun. world renowned computer scientist 
arid author, is system call compatible with Version 7 of the 
UN IX operating system. Versions of MINIX 1.5 are avail¬ 
able for the IBM-PC/AT/386, Macintosh, Atari ST, and 
Amiga computers. All versions contain the complete source 
code for the operating system (125.IKJ0 lines of code) as well 
as: a Kernighan and Ritchie compatible C compiler, over 
175 utilities, more than 225 library procedures, a shell that 
is functionally identical to the UNIX Bourne shell, and a 
collection of ANSI C library procedures for standard I/O and 
siring handling. The package is accompanied by a 688-page 
documentation manual with a listing of the source code. 
MINIX 1.5 is available at the following stores. 


B 

ALABAMA - ■ — 

MADISON BOOKS & COMPUTERS 
8006 MADISON PIKE 
MADISON, AL 35750 
205 772 9250 

CALIFORNIA — 

ASUC BOOKSTORE/ 

UNIV OF CALIFORNIA BERKELEY 
BANCROFT WAY & 

TELEGRAPH AVENUE 
BERKELEY, CA 94726 
415-642-7294 

CODY'S BOOKS 
2454 TELEGRAPH AVENUE 
BERKELEY, CA 94704 
415 845 3097 

COMPUTER LITERACY BOOKSHOPS 
20100 STEVENS CREEK BLVD #190 
CUPERTINO, CA 95014 
408-973-9955 

IRVINE SCI-TECH BOOKS 
4040 BARRANCA PARKWAY 
SUITE 140 
IRVINE. CA 92714 
714-733-1002 

UCSD 

UNIVERSITY BOOKSTORE 
LA JOLLA. CA 92093 
619-534-6825 

UCLA BOOKSTORE 
300 WESTWOOD PLAZA 
LOS ANGELES, CA 90024 
213-206-0763 

OP AMP TECHNICAL BOOKS 
1033 NORTH SYCAMORE 
LOS ANGELES, CA 90038 
213-464-4322 

STACEYS 

219 UNIVERSITY AVENUE 
PALO ALTO, CA 94301 
415-326-0681 

STANFORD BOOKSTORE 
PALO ALTO 

135 UNIVERSITY AVENUE 
PALO ALTO, CA 94301 
415-329-1217 

SAN DIEGO TECHNICAL BOOKS 
4698 CONVOY STREET 
SAN DIEGO. CA 92122 
619-279-4990 

COMPUTER LITERACY BOOKSHOPS 
2590 NORTH 1 ST STREET #100 
SAN JOSE. CA 95131 
408-435-1118 

STACEY’S 

681 MARKET STREET 
SAN FRANCISCO, CA 94105 
415-421-4687 

STANFORD BOOKSTORE 
STANFORD, CA 94305 
415-329" 1217 

COMPUTER LITERACY BOOKSHOPS 
520 LAWRENCE EXPRESSWAY #310 
SUNNYVALE, CA 94066 
408-730-9955 

DISTRICT OF COLUMBIA _— 

REITER'S BOOKSTORE 
2021 K STREET NORTH WEST 
WASHINGTON, DC 20006 
202-463-0713 

GEORGIA- 

ENGINEER S BOOKSTORE 
120 NORTH AVENUE, North Wesl 
ATLANTA. GA 30313 
BOO-635-5919 

OXFORD BOOKSTORE AT 
PEACHTREE BATTLE 
2345 PEACHTREE ROAD 
ATLANTA, GA 30305 
404-364-2700 


MASSACHUSETTS_— 

SOFTPRO 
VINE BROOK PLAZA 
BURLINGTON, MA 01803 
617-273-2919 

HARVARD COOP 
1400 MASSACHUSETTS AVENUE 
CAMBRIDGE, MA 02238 
617 492-1000 

QUANTUM BOOKS 
I KENDALL SQUARE 
CAMBRIDGE, MA 02139 
617-494-5042 

PROGRAMMER'S SHOP 
90 INDUSTRIAL PARK ROAD 
HINGHAM, MA 02043 
800-421-8006 

MICROMUSE INC. 

124 BOSTON POST ROAD 
SUDBURY, MA 01776 
506-443-1370 

MARYLAND _■ ■ 

MARYLAND BOOK EXCHANGE 
4500 COLLEGE AVENUE 
COLLEGE PARK. MD 20740 
301-927-2510 


UNIVERSITY BOOK CENTER 
STAMP STUDENT UNION 
UNIVERSITY OF MARYLAND 
COLLEGE PARK. MD 20742 
301-314-7854 

CUCUMBER BOOKSHOP 
5611 KRAFT AVENUE 
ROCKVILLE. MD 20852 
301 661-2722 

NEW YORK -— 

MCGRAW HILL BOOKSTORE 
1221 AVENUE OF THE AMERICAS 
NEW YORK, NY 1QD20 
212-512-4100 

TOTAL INFORMATION INC. 

844 DEWEY AVENUE 
ROCHESTER, NY 14613 
800-876-4636 

BIGGER BETTER BRAINS BOOKS 
8 OTHER SOFTWARE 
213 EAST MAIN STREET 
RIVERHEAD. NY 11901 
516-369-0310 

NORTH CAROLINA - 

GOTHIC BOOKSHOP 
DUKE UNIVERSITY 
DURHAM, NC 27706 
919-664-3986 


NCSU BOOKSTORE 
NORTH CAROLINA STATE 
UNIVERSITY 
RALEIGH, NC 27695 
919-737-2161 

OHIO_ i 

MICRO CENTER 

1555 WEST LANE AVENUE 

LANE AVENUE SHOPPING CENTER 

COLUMBUS. OH 43221 

614-481-6041 

OKLAHOMA __ 

STUDENT UNION BOOKSTORE 
OKLAHOMA STATE UNIVERSITY 
STILLWATER. OK 74076 
405-744-9848 

OREGON --- 

TECHBooks 

12600 SOUTH WEST 1ST 
BEAVERTON, OR 97005 
503-646-6257 

POWELLS TECHNICAL 
BOOKSTORE 

33 North Wast PARK STREET 
PORTLAND, OR 97209 
600 225-6911 

PENNSYLVANIA_ 

QUANTUM BOOKS 
138 SOUTH 34 TH STREET 
STORES AT PENN PLAZA 
PHILADELPHIA, PA 19104 
215-2220611 

TEXAS ._ i i 

UNIVERSITY OF TEXAS 
AT ARLINGTON 
UNIVERSITY BOOKSTORE 
501 MONROE STREET 
ARLINGTON, TX 7&Q19 
817 273-2705 

UNIVERSITY OF TEXAS CaOP 
2246 GUADALUPE STREET 
AUSTIN, TX 78705 
512 476 7211 

MAJOR'S SCIENTIFIC BOOKS 
2137 BUTLER STREET 
DALLAS, TX 75235 
214-631-4478 

TAYLOR'S TECHNICAL BOOKS 
PRESTON WOOD CREEK 
5455 BELT LINE ROAD 
DALLAS. TX 75240 
214-239-TECH 

UNIVERSITY OF NORTH TEXAS 
UNIVERSITY STORE 
UNION BUILDING 
DENTON. TX 76203 
817-565-3194 

BROWN BOOK SHOPS 
1517 SAN JACINTO 
HOUSTON, TX 77002 
713-652-3937 

COUGAR BYTE 
UNIVERSITY CENTER 
4800 CALHOUN ROAD 
HOUSTON. TX 77024 
713-749-1663 

MAJOR'S SCIENTIFIC BOOKS 
6640 SOUTH MAIN STREET 
HOUSTON, TX 77030 
713-522-13&1 

WASHINGTON __ - 

TOWER BOOKS 17-38/ 

10635 North East 8TH STREET 
BELLEVUE, WA 98004 
206-451-1110 

WALDENSQFTWAHE 
ALL LOCATIONS 


J Prentice Hall 
Professional Books 
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ALAN 

Away from Home 


WAYNE 
RASH 1 ft. 


O ne of the biggest problems with business travel 
is that you leave your office behind. Of course, 
this may also be one of the biggest advantages 
of business travel, but that depends on what 
your office is like. In any case, in addition to 
your office and its telephones, you leave your com¬ 
pany’s computer system, along with the information 
that’s stored on the file servers, the notes in E-mail, 
and the scheduling information in the groupware pack¬ 
age. While it’s nice to do without telephones from time 
to time, it’s hard to do business without the support sys¬ 
tem you’ve become used to having. 

A few of the better hotels have started to cater to the 
computer user, providing extra phone jacks and power 
outlets in rooms. A few places, such as United Air¬ 
lines’ Red Carpet Clubs, even provide personal com¬ 
puters for the use of travelers. These services are help¬ 
ful, but without access to information you need, they’re 
not as useful as they might be otherwise. 

The problem is that traveling doesn’t go all that well 
with a fixed installation such as a LAN. Just what are 
you supposed to do when you’re on the road with your 
laptop computer, or even when you’re visiting another 
of your company’s offices? In the past, you were out of 
luck, but now, at least, there’s some hope. 

Now that portable computers will fit into your brief¬ 
case, and facilities exist away from home to support 
them, a few products have arrived that are good enough 
to cement your relationship with your office, even from 
a distance. 

You still need to use a modem, of course. But where 
once you dialed the company VAX and emulated a VT- 
100 terminal, now you can log onto your LAN and 
work as if you were really attached. The difference is 
new software designed specifically for this purpose, 
such as DMA’s pc Any where IV. While packages that 
mirror keystrokes and screen images have been around 
for years, only now are they good enough to use in a 
serious business setting. 

When you arrive at some business locations, you 
have exactly the opposite problem. There you are in the 
office with your computer, and there’s a LAN in the 
office, but because you have a laptop computer, you’re 
out of luck. Fortunately, hooking your laptop computer 
to a LAN has also gotten easier over the years. 

Anywhere, Anytime 

There was once a time when setting up a remote com¬ 
munications facility for a LAN was difficult and expen¬ 


sive. You needed special software from the LAN oper¬ 
ating-system manufacturer, and you needed a lot of 
dedicated hardware. A typical dial-in installation 
would be based on an asynchronous communications 
server, which in turn would use something like No¬ 
vell’s WNIM4- card. This card supports four RS-232 
ports to which you connect modems. 

Then, using a package such as Novell’s NetWare 
Any Ware, coupled with No¬ 
vell’s Asynchronous Commu¬ 
nications Server software, 
you could have remote dial-in 
communications. The prob¬ 
lem with this approach is that 
it required both a dedicated 
communications server and a 
dedicated workstation for 
each user who wanted to call 
in, In other words, a user call¬ 
ing in with a laptop computer 
was using three computers to 
run a single LAN session: the 
laptop itself, the communica¬ 
tions server, and the worksta¬ 
tion on the LAN that was 
serving as a host to the com¬ 
munications session. 

As you might imagine, this 
hardware-intensive approach 
met with some resistance. 

Customers who wanted to 
dedicate a high-end commu¬ 
nications facility needed a 
way to do it without tying up a 
room full of computers. Low- 
end users just wanted a gate¬ 
way that was simple to set up 
and easy to use. 

The NetWare Access Serv¬ 
er was the first realistic solution to the requirements of 
high-end users. Quarterdeck Office Systems teamed 
with Novell to create a server that could have up to 16 
DOS sessions running at the same time. The multitask¬ 
ing Desqview kernel formed the basis for the Access 
Server. Each session supported communications soft¬ 
ware developed by Novell. The Access Server required 
a standard 386-based system with as much as 12 mega¬ 
bytes of memory to support its 16 sessions, but it was 
(and continues to be) effective. 

continued 
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You don't have to 
give up your LAN while 
you're on the road 
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The Access Server is a good solution 
to dial-in access, but it’s far too expen¬ 
sive for small users who just want a one- 
line gateway. For these people, DMA's 
pcAnywhere 1V/LAN Is just the answer. 
It lets you create an asynchronous com¬ 
munications gateway anywhere you’ve 
got a computer and a modem connected 
to a network. This means that the net¬ 
work users can have access to a PC's mo¬ 
dem as a background process, so the 
PC’s user doesn’t have to stop working to 


free up the workstation for communica¬ 
tions use. 

The pcAnywhere I V/LAN solution 
allows both dial-out and dial-in use on 
the network using the gateway. For a 
small company that needs the capability 
to access its LAN without spending a lot 
of money, this works well. Remote ac¬ 
cess to the gateway is via the remote ver¬ 
sion of pcAnywhere IV. 

With either pcAnywhere IV/LAN or 
the Access Server, you can run the same 


software remotely that you could run on a 
workstation if you were actually there 
on-site with the LAN. But there are some 
limitations. Because screen updates are 
limited to the speed of the modem you’re 
using, you might want to avoid complex 
user interfaces, simply because of the 
time it takes to update the screen at mo¬ 
dem speeds. This is less of a problem 
with 9600-bps modems, but with slower 
speeds, screen updates can be 
excruciating. 

Unfortunately, virtually all portable 
computers give you a choice of a 2400’ 
bps modem or one that’s even slower. 
Some machines, such as those with FC- 
style expansion slots, can accept a high¬ 
speed modem card. 

One final complication is the screens 
that are available for most portable com¬ 
puters. I used a Toshiba 1200XE to test 
the items you’re reading about here. The 
Toshiba has a very nice backlit LCD, but 
it’s only CGA resolution. While this is 
supported by both the Access Server and 
pcAnywhere IV, it still looks pretty sad 
when trying to deal with screens that 
have a high graphics content. 

Portable Connections 

Once you’ve reached your destination, 
few things are more frustrating than be¬ 
ing in an office with a perfectly good 
computer but being the only person there 
who can’t get on the LAN. As you’ve 
probably noticed, once offices begin to 
accept the LAN, nearly all the periph¬ 
erals become LAN resources. No longer 
can you print the results of a spreadsheet 
calculation by unplugging someone’s 
printer and attaching it to the back of 
your portable. Now that printer belongs 
to the LAN, and unplugging it will bring 
the wrath of the other LAN users. On 
some LANs, the network is the only way 
you can print, communicate with the 
mainframe, or have access to other pe¬ 
ripherals. 

Two years ago. a small company in 
California, Xircom, invented a network 
interface card that would plug into your 
parallel port and therefore would support 
nearly any laptop computer. The Xircom 
pocket LAN adapter has become so pop¬ 
ular that I’ve seen it used in areas far 
removed from portable computers. One 
popular use is to give LAN connectivity 
to computers without expansion slots, 
such as the Zenith Z-148 desktop* 

The only problem with the Xircom 
adapter is speed* The parallel port is 
used as the communications channel, 
and it is limited to about 300,000 bps. 
For many routine uses, this is entirely 
adequate, but if you really have to move a 
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How To Keep Your LAN 
From Crash Landing. 


You bought a file-server to serve your needs. Now protect 
that investment with a Sola UPS. 

Sola offers power protection equipment that ranges in 
size from 70 VA to 5000 VA. That means there’s an intelli¬ 
gent Sola system that’s just right for your LAN operation, 
And it also means that you won’t have to 
experience the cost and frustra- 
^ tion of LAN downtime caused 

15 5=:^, by electrical disturbances. 

Try Sola. They’re the UPS 
people who will lend a hand 
to your LAN. 
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I°f n>l>n .l. 3Com, 
Microsoft. 
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708/439-2800 

800/TRY-SOLA 
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Dennis Ritchie, legendary 
developer of the UNIX Operating 
System, puts it very simply: “The 
reason the original UNIX operating 
system was so small and elegant was 
because we did things that we really 
wanted to do."* 

Although conventional UNIX has 
grown (literally) beyond Ritchie's 
original vision, many people still look 
to this classic OS to do what they 
want to do. 

But not if they want realtime 
performance. UNIX has unequalled 
power as a development tool, but you 
can forget about running realtime apps 
on conventional UNIX systems. They're 
simply too big and too slow. 

Until now. 

Presenting QNX 4.0. The UNIX 
system that's responsive enough for 
realtime apps, small enough for PC 
platforms, flexible enough for transpar¬ 
ent networking, and modular enough 
for the most demanding configurations, 
POSIX Means Portable 
UNIX systems come in more 
flavors than ice cream. Which is why 
IEEE's POSIX standard is now such an 
important safeguard of portability. 


At Quantum, we're committed 
to the POSIX standard, and we've 
rewritten QNX to give developers a 
standard OS interface they can 
depend on. As a result, QNX is now 
a true UNIX operating system—but 
not a conventional one. 

Performance At Run Time, 
Design Time, All The Time 

Only QNX combines the perfor¬ 
mance of a dedicated realtime 
executive with the time-saving 
benefits of a rich UNIX development 
environment—including a host of 
utilities, an award-winning C compiler, 
and an optional OPEN LOOK™ GUI 
package. 

QNX is Distributed 

The QNX operating system lets 
you extend the limits of any one 
microprocessor. Whether you're 


running a network of four or 400 
machines, QNX makes it all feel like a 
single computer. 

Interprocess communication is 
network-wide, so every process can 
transparently access every resource- 
programs, files, devices* even CPUs— 
anywhere on the network. And you 
can set up your network using any mix 
of Intel-based PCs. 

Responsive Tech Support 

Only QNX's support hotline can 
put you in direct contact with the 
Technical Development team itself. 
And you'll have access to our 24-hour 
online conferencing and update 
system, where the response time to 
your questions is almost like real time. 


“If Only ,./ 1 

Wherever computers do serious 
work for serious people, the UNIX 
operating system has made possible a 
)t of the "things we wanted to do.'' 
But people who want realtime 
solutions have been waiting a 
long time to share in the benefits. 
The wait is over. 


What UNIX was meant to be. 

For more information , please phone (613} 591-0931 . 



Quantum Software Systems Ltd. ■ 175 Terrence Matthews Crescent ■ Kanata, Ontario, Canada ■ K2M 1W8 

- Who Is the Real Dennis Ritchie? " UNJXWGRLD, January 1W1, p. 46- 

QHX IS a registered trademark and QNX Windows is a trademark of Quantum Software Systems Ltd, UN3X ts a registered trademark and OPEN LOOK i£ a iTademafk of AT&T. 

Intel is n registered trademark d Intel Corporation. 1061 Quantum Software Systems Ltd. 
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lot of data, then you’ll notice the differ¬ 
ence. This is where cards like the Ether¬ 
net and Token Ring adapters from Mega¬ 
hertz are handy. 

Megahertz makes a pair of external 
cards for Toshiba laptop computers. Un¬ 
like the LAN adapters from Xircom, the 
Megahertz devices attach to the Toshiba 
expansion bus connector that is accessi¬ 
ble from the rear of each Toshiba porta¬ 
ble. You do this by removing a metal 
plate and simply plugging in the 100-pin 
connector on the LAN adapter. The con¬ 
nector is made fast by tightening a pair of 
thumbscrews. You can remove the adapt¬ 
er in seconds when you’re ready to go on 
the road. 

The most important difference be¬ 
tween the Megahertz cards and the Xir¬ 
com adapters is speed. The Megahertz 
adapters operate at the full speed of the 
LAN, which is 10 megabits per second 
for Ethernet or 4 Mbps for Token Ring. 
This is possible because the Megahertz 
adapter connects directly to the expan¬ 
sion bus and isn’t restricted by the speed 
of the parallel port. On the other hand, 
the Megahertz adapter works only on To¬ 
shiba portable computers, so you lose a 


lot of flexibility. In addition, installation 
of the Xircom adapter is easier, since on 
most networks the shell is already con¬ 
figured, so you just have to plug and 
play. Installing the Megahertz adapter is 
more like installing a standard network 
interface card. 

Both Ethernet adapters work well. As 
S*.l might expect, using the Megahertz 
adapter isn’t any different from using 
any other Ethernet card on another com¬ 
puter. For most uses, the Xircom adapter 
isn’t any different either. The speed lim¬ 
itation of the parallel port isn’t obvious in 
routine use unless you’re moving some 
very large files. 

Otherwise, the differences between 
the Xircom and Megahertz adapters are 
mostly in the way they attach and in their 
physical size. The Xircom adapter is 
hardly larger than the plug on a printer 
cable and attaches directly to the printer 
port. The Megahertz adapter is some¬ 
what larger, about two-thirds the size of a 
Hayes modem, and it has a very short 
length of stiff ribbon cable permanently 
attached to one end. 

Unlike the Xircom adapter, which 
uses an external power supply similar to 


the ones used by calculators, the Mega¬ 
hertz adapter draws power directly from 
the Toshiba to which it’s attached. Both 
approaches have disadvantages. You have 
to find an electrical outlet for the Xir¬ 
com. You’ll probably have to find one for 
the Megahertz as well, since the extra 
power requirements aren’t going to help 
the Toshiba’s battery life, and the larger 
Toshibas don’t have batteries anyway. 

The Xircom adapter has a very suc¬ 
cessful history behind it. When the U.S. 
Army went looking for a way to use 
Ethernet in the desert, it found that the 
Xircom Pocket Ethernet Adapter was one 
of the few computer peripherals that 
would function in the heat and harsh en¬ 
vironment of the Saudi desert. That it 
could be changed between computers in 
seconds, and would work with every¬ 
thing from Zenith laptops to CompuAdd 
486 desktop machines, quickly made it a 
favorite. 

Either way, once you have your porta¬ 
ble adapter card, you’re ready to hook up 
to the office LAN at your destination. 
There are a few catches, such as convinc¬ 
ing the local LAN administrator to let 

you in. You’re on your own there. 

continued 


A TYPICAL FAMILY TRAIT: 

TEAMING UP, WHEN THE CHIPS ARE UP! 

DISTRIBUTORS WELCOME. 



Dual- and Multi Disc Mirror: the awesome twosome. 


Hands up anyone who hasn't heard yet. of the succesful Dual Disc 
Mirror and the Multi Disc Mirror The awesome twosome that changed 
the world, by eliminating data loss and system down-time, due to disk fail¬ 
ure. UNIX platforms: DEC. Motorola. Unisys. Sun. Hewlett Packard. 386/486, 
Prime. Convergent Technology and MIPS. 

For here's your chance to jump on the bandwagon. Dealerships al¬ 
ready include USA south east. Japan. Canada France. Scandinavia and 
Hungary. Our babies welcome eager distributors. After all it's a family business. 

Call or write in USA: TwinCom USA. 5220 Hollywood Ave. Shreveport LA 71109. 
Tel: 800 234 8088 or 318 635 9275. Fax: 318 635 5319. 

Call or write in Europe: TwinCom International, Slotlaan 15.4902 AD Oosterhout. 
The Netherlands. Tel: + 311620 23936. Fax: + 311620 35088. 

All brands, products and trademarks are property of their respective holders. 
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Maynard 

An ARCHIVE" Company 


Now shipping with 90m 
media. Store up to 2 GB on 
MaynStream DAT"' 1 systems. 




MaynStream'. It’s the 
DAT your data deserves. 


Looking for the ultimate backup for 
Local Area Networks or standalone 
workstations? The MaynStream 
DAT system from Maynard is the 
answer. It’s the only True Computer 
Grade DAT™ backup system. 

MaynStream DAT for Networks. 

Our DAT systems include Novell- 
certified MaynStream software for 
DOS and OS/2 to back up your 
entire network, including file 
servers and all workstations. On- 
disk tape cataloging quickly locates 
backed up files and restores them 
to any network location faster than 
ever before. And ifs the perfect 


backup for NetWare 286 and 386, 
3Com and more. 

MaynStream DAT for Reliability 
and Performance. 

Unlike other DAT products 
which use adapted audio mech¬ 
anisms, MaynStream DATs design 
actually extends the life of your 
tapes and drive through special 
electronic control of tape speed, 
motion and tension. This advanced 
design also increases reliability by 
eliminating drive belts and 
mechanical mode changes. With 
MaynStream systems, your backup 
doesn’t become a backlog—it can 


transfer at an amazing 11 megabytes 
per minute, and using the fast file 
restore feature (FFR), search for 
files at 200 times normal tape speed. 

MaynStream DAT for Capacity. 

Finally, MaynStream DAT stores 
up to 2 gigabytes of data on one 90- 
meter, computer grade, DDS stand¬ 
ard, DAT cassette. 

For demanding backup require¬ 
ments, your data deserves 
MaynStream. From the company 
thaf s backing you in every’ way. For 
more information, call Maynard. 

(800)237-4929 

Maynard Electronics, Inc. 
Marketing Communications 
36 Skyline Drive 
Lake Mary, Florida 32746 
(407) 263-3500 (USA) 

(44) 494-473-434 (UK) 


Circle 182 on Inquiry Card (RESELLERS; 183). 

MaynStream DAT is a trademark and Maynard and MaynStream arc registered trademarks uf Maynard Electronics, Inc True t tjmputcr rjradte 1 1 A Y i - j Trademark ami Archive is a registered 
trademark of Archive Corporation, Ail other product names herein may he trademarks or registered trademarks of their respective companies. 
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PRINTER SHARING 
AT ITS BEST! 

BEST FEATURES, 
BEST PRICES. 

You don 1 ! need a LAN to network your 
printers! LASERNETs printer sharing family 
provides ail the features you need for any 
requirement, at the price you want to pay. 



FOR BASIC APPLICATIONS 


WTI has tow-cost, serial or parallel, 
non-buffered models, for low printer-sharing 
demand environments, Share from four to six 
PCs; perfect for the small office or school: 
PSU-41A/AP - 4 inputs; single output $149 
QwikShare' - 6 inputs; single output; spooling 
software? cables and mmtm included . $195 



FOR GENERAL APPLICATIONS 
WTI has buffered, multiple output, serial/ 
parallel models for fast-access, high-volume 
printer sharing needs. User can select printer of 
choice directly from PC: 

Qwildshare 11 - 6 inputs; 2 outputs; buffered 

from 256KB to 2MB . start at $295 

F5U-82C/SP - fi inputs; 2 ouputs; plotter, 
CAD, high-level graphics capability; buffered 
from 256KB to 2 MB . . start at $595 



FOR HIGH-LEVEL APPLICATIONS 


For twelve or more users requiring high¬ 
speed peripheral sharing and file transfer, WTI 
has Multi-Link , the ultimate serial/parallel 
peripheral-sharing device. Expandable through 
dedicated high-speed link up to any-to-any, 
user selectable ports, over 4,000 feet, Perform 
printer/pbtter sharing, modem pooling, 
PGto-PC communication and more: 
Multi-link - 12 any-to-any ports; baud 
rates to 115K; buffered from 256K 
to 4 MB.... start at $795 

All products made in LI.SA., backed by a 
3-ycar limited warranty with service and 
technical support. 

To order* or for More Information, 

Call Toll-Free 

1 - 800 - 854-7226 

I'AX 7H-5B3-9SI4 

rUUlfe, n. w ? s,e T-‘- 

L_11 i U telematic me. 

5 sterling, irvine, ca 92718 

’‘Visa, MC Accepted Same Day Shipping 


BUSINESS CONNECTION 


The Portable Office 

Meanwhile, the communications capa¬ 
bilities of portable computers continue to 
grow. Worldport now has a pocket-size 
fax modem that will support normal 
2400-bps Hayes-compatible communica¬ 
tions; plus, it will work as a 9600-bps fax 
card. AST Research will now install a 
similar fax modem inside its Premium 
Executive notebook PC. 

It used to be that you could wait until 
you returned to the office after a trip be¬ 
fore you did the paperwork. Now there's 


I ITEMS DISCUSSED 

External Ethernet Adapter.. ,$599 

Externa) Token Ring 

Adapter. 

Megahertz Corp. 

4505 South Wasatch Blvd. 
Salt Lake City, UT 84124 
(801) 272-6000 
fax: (801) 272-6077 

Circle 1221 on Inquiry Cord. 

..$999 

Mport 325 386/25 


40 MB. 

$6299 

120 MB. 

$7499 

Micronics Computers, Inc, 
232 East Warren Ave, 


Fremont, CA 94539 
(415)651-2300 
fax: (415) 651-5666 

Circle 1222 on Inquiry Card. 


NetWare Access Server. 

$1995 

WNIM+ .. 

Novell, Inc. 

122 East 1700 South 

Provo, UT 84606 
(801) 379-5900 

Circle 1223 on Inquiry Card. 

..$895 

pcAnywhere IV ___ 

..$179 

pc Any where IV/L AN........ 

..$495 

(includes license for two nodes; 

additional nodes, $25) 

DMA 


1776 East Jericho Tpke. 
Huntington, NY 11743 
(516)462-0440 
fax:(516)462-6652 

Circle 1224 on Inquiry Card, 


Pocket Ethernet Adapter ... 

..$695 

Pocket Token Ring Adapter 
Xircom, Inc, 

26025 Mureau Rd. 

Calabasas, CA 91302 
(818) 884-8755 
fax: (818) 884-1719 

Circle 1225 on Inquiry Card, 

..$895 


no excuse, unless you stay in hotels so 
sleazy that there's no way to plug in your 
modem. Tough choice, isn't it? 

The Office Portable 

Frank Mara was looking for a different 
sort of solution to his portable computing 
needs. Frank has headed development of 
some SQLWindows applications, and he 
needed a machine on which to demon¬ 
strate them. Because the machine had to 
support both a database engine and the 
Windows front end, he didn't think that a 
386SX-based computer was adequate. 
He also had plans to use OS/2 for some 
future applications and wanted the porta¬ 
ble computer to support those as well. 

For a while, Frank tried shipping his 
IBM PS/2 Model 70, but it was develop¬ 
ing a disturbing tendency to be inopera¬ 
tive when it reached the other end of the 
trip, which made running demonstra¬ 
tions difficult. Clearly, another solution 
was needed. Initial looks at Compaq and 
others showed them to be bulky, heavy, 
and expensive. Toshiba portables were 
out, due to a heavy government client 
list. Finally, on the suggestion of BYTE 
editor Rob Mitchell, we looked at the 
Micronics Mport 325. 

The Mport 325 386/25 weighs only 13 
pounds and is a fully functional 386- 
based machine. While it's certainly no 
notebook-size computer, it's lighter and 
slimmer than the competition. Equally 
important, it supports a 120-MB hard 
disk drive and has VGA graphics and an 
AT-compatibie expansion slot for things 
like LAN cards. We're going to bring it 
up to 12 MB of RAM and load the hard 
disk with both DOS and OS/2. It looks 
like the perfect machine for traveling 
demonstrations. I’ll let you know how it 
does after we've tried it out under actual 
field conditions for a while. 

Next month: A look at the real world of 
network management. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc . 
(Arlington, VA). He consults with federal 
and private sector clients on microcom¬ 
puters and communications, and he is co¬ 
author of two books for business network 
users: The Executive Guide to Local 
Area Networks and The Novell Connec¬ 
tion. You can contact him on BIX as 
tf waynerash r " or in the to. wayne con¬ 
ference: 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458 . 
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There 

is 

something 

new 

under the 
Sun**. 



Wav under 

~ m 

the Sun! 




U CompuAdd's SS* I looks, feels, and, for all intents and 
purposes, is the original 12.5-million-instruction-per- 
second SPARCstation I . . Byte. December 1990 

Compare the CompuAdd SS* 1 with the competition and you'll see 
why it's the new star among workstations. # Why its stellar low 
price, brilliant 19" Sony Trinitron® monitor, precise opto-mechanical 
mouse and three red hot internal drive bays make a world of differ¬ 
ence between the SS* 1 and other workstations. 

# The SS* 1 has the same scorching speed, 
multitasking, graphics and networking capabili¬ 
ties as the original SPARCstation™. In fact, 
it's 100-percent binary compatible with 
Sun® workstations. But the SS* 1 's 
extra features take it light years 
beyond the systems it's modeled after! 
Whatever your use — CAD/CAM, desktop 
publishing, mapping, networking or other intensive 
operations — the SS* 1 can take you there. # 

CompuAdd is famous for bringing affordability to PC design and 
manufacture. Now we've done the same for workstations. 

* It's no wonder the SS* 1 burns brighter than the competition. 


*CompuAdd S5*l configured with 8MB RAM, 210MB hard drive, 
3,5" diskette drive and \9* color monitor. 

Image generated by IDL® scientific visualization software package 
from Research Systems, Inc., Boulder, CO. 
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Com puAdd SS *1 




"Don't feel sheepish if you can't tell the 55 • I and the 
SPARCstation apart * Neither can SunOS 4,1*,* No smoke 
and mirrors here ; the 5S # J aces all the tests." Byte, December j??o 

That's right. There are no tricks with the 
CompuAdd SS* 1 workstation. It's 100- 
percent binary compatible with the Sun® 

SPARCstation 1™ and 1 +. With the SS*1, 
you get proven RISC architecture in the 
box. And big differences all around: 

# The price. Our SS* 1 costs 
thousands less than a comparable Sun workstation. 

# The monitor. For more precise control over your graphics, the 
SS* 1 features a 19" screen — instead of the 1 7" you get elsewhere. 

When you buy our color monitor, you get 
a Sony Trinitron® monitor, # The mouse. 

The SS« 1 's three-button opto-mechanical mouse 
is more precise than the optical mouse supplied 
vendors. # The drives. The SS * 1 has three internal 
bays that can be configured to hold up to three 3,5 IT SCSI devices 
or one 3.5" and one 5.25" SCSI device. Still another advantage the 
competition can't claim, # So whether you're expanding your 
network or beginning a new one, the SS• 1 is the right workstation. 

# Because there's no doubt with CompuAdd. 


SS*1 Features 

■ SPARC® 20MHz processor 

■ 8MB DRAM expandable to 64MB 

■ 64KB SRAM cache memory 
(write-through) 

■ Three 3 2-bit S-bus expansion slots 

■ Two infernal and one external 
SCSI ports 

■ Two serial parts 

■ Ethernet AUI port 

■ Audio port and speaker 

■ High-performance 19" monochrome 
monitor with frame buffer 

M Sun4-compatib!e 107-keyboard 
with reduced footprint 
H Three-button opto-mechanical 
mouse 

■ 100-waH Sony power supply 

■ Sun SPARCstation 1 and 1 + 
compatible 

■ Licensed version of SunOS 4.1, 
including Sun View graphical 
interface software 

55*1 Base Configuration 
$5995 (66770) 

Lease as low as $20&/mo. 

SS*1 Featured Configuration 
$10,095 (66772) 

Lease as low as $345/m<x 

Products bearing the SPARC trademarks ore based 
on an nrc/iffecfure developed by Sun Microsystems, 
Inc. SPARC is a registered trademark of-SPARC 
international, PCC C/ass A far use in business 
en wronmenls only. Not for sate to home consumers. 


Compufldd 

Customer driven, by design. 

m Call 800-456-6008 ^ < 

Hours: Monday - Friday 7;QQgm to 9300 pm CSTr Saturday 9:00am lo 5:GUpm CS7 

12303 T echnology, Austin, Texas 78727 


m 800 - 387-3266 g*| 95 - 8004)100401 g|gg 0800-373535 S3 01306009 II 1^0364949 


© eviuiKifekl CiKOutaltun, 1991. Wfi febcepl Mastermind.. VESA. Discover, numey order* Lertitied riiecta and penonal rfei4*ckm Iplt-au 1 allow fen dajnt fnrpracasainicK. CODts H$.Sl3 minimum nrrlrrl. rnmpiny and Inillhittonat pun-haw order* ‘minimum Initial purchase 
JSOft ineicdfirr aiul win? transfer* Prk^do nnt include .hipping .in,I handllEij;. NdH add a.pfM’oprlsIe l«KT*i snl« ii»A. failrtyHdw maney-badt guarantee wh not Include return ireiglU or shipping and dandling. Opened software. widen tapev cnher cwuumiUn 
and shipping costs aw noniefandibla All return Items mint be acccwipajiled by a retutsi meniiaitdiM: iuUioi'Liiiluri ERMA) nunilnj. Prim* anil product dMCnpthntt ate subject to change wLUiout mulct Gumpufcld is not liable for damage due to omissions w typo¬ 
graphical vntns. Call 800 66i ]B72 Jot a Copy Of CmmpuAldi LorrspItLf firmly. 
















BYTE columnists, 
staff, and contributors 
debate the issues 


Who Needs GUIs? 


R oundtable is a forum in which BYTE 
editors, columnists, and contributors debate 
key issues that affect how you purchase and 
use hardware and software. The “conversations” 
take place on BIX, where you can participate in the 
round-table conference. 


KEN SH ELDON i This month, BYTE has several arti¬ 
cles on graphical user interfaces. In the course of pull¬ 
ing them together, a question occurred to me: Does a 
GUI really make a computer easier to use? Case in 
point: I was one of the first people at BYTE to get a 
Macintosh (a 128K-byte model) because I was en¬ 
thralled by the GUI concept. Do I use a Mac now? Only 
occasionally, usually if I have to do something graphi¬ 
cally oriented. And Tve no great need to move to a 
DOS-based GUI like Windows, since all I really need 
is access to lots of memory, and task-switching ability. 

So the question remains: Who needs a GUI? Do they 
make computing any easier? 

DON CRABB: Do you need a GUI? Do you need oxy¬ 
gen to breathe? Microsoft didn't come out with Win¬ 
dows 3.0 because it hadn't done its market research. 
Regardless of what high-power users might think, most 
Joe and Mary average computer users work smarter and 
faster under a GUI—any GUI—than under a command- 
line interface (CLI). Using a GUI to control your com¬ 
puter has absolutely nothing to do with the need for 
doing “something graphically oriented,” 

The whole point to a GUI is interface consistency. 
Learn one application and you have learned them all. 
The other point to a GUI is simple command availabil¬ 
ity. Want to delete a file? Drag it to the trashcan. GUIs 
are proving that graphical computing metaphors aren't 
only for graphic artists or desktop publishers. 

The bottom line is accessible power. Some people 
who grew up with CLIs will always find them more pal¬ 
atable and programmable, no matter what the GUI. But 
that's simply not the majority of people who have to get 
real work done each day with a computer. Even some 
power users, like me, find that the consistency of the 
Mac's GUI {along with some third-party programma¬ 
bility hacks) makes the Finder the interface of choice. 


SHELDON: I got tired of the endless hand-holding, the 
prompts, and so on. It was like going to the city with a 
strong-willed, very opinionated (though well-meaning) 
maiden aunt: “Oh, you don't want to go over there, you 
want to go over here. Are you sure you want to do that?” 

I suspect that the issue has largely to do with who 
will be using the machine. Novices will find that a GUI 
makes a computer much easier to use. Those who are 
already wedded to a CLI, 
however, have fingers that are 
conditioned to type in certain 
phrases, (It always amuses me 
to hear a Unix whiz say, “Oh, 

I can do that. I merely switch 
my root directory toifoo and 
redirect the output to LPT1: 
and type Ctrl-Alt-Del while 
holding my left hand over my 
head and..,") And sure 
enough, he usually can do it 
as fast as 1 can with a “friend¬ 
lier” utility, because he has 
been doing it so long, 

FRED LANGA: What a can of 
worms, Ken. I wonder if there 
really aren't two separate ele¬ 
ments to your question. First, 

I’ll admit it; Little frills like 
scissors and pastepot icons 
drive me nuts. I tried and ulti¬ 
mately abandoned a GUI- 
based word processor. I like 
to see as much text as possible 
when Fm writing, and any in¬ 
terface that starts encroach¬ 
ing on the text display has a 
major strike against it. 

But my wife loves her Win¬ 
dows-based WYSIWYG word 
processor and uses it nearly exclusively in her consult¬ 
ing business for everything from simple all-text memos 
to complex reports with embedded graphics. But she's 
not a professional writer, and that may be a key dif¬ 
ference. 

So, maybe there are two separate things going on 
here, Ken. A GUI may not be an obvious win when all 
you're doing is substituting “click-on-an-icon” for 
“press-the-function-key.” But if clicking on an object 
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Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and HID 


'The ServerJet is the smoothest and most practical 
way I know to share a LaserJet." Frank j. Derfler, Editor 

PC Magazine, 1/15/91 


Here's how you and your co¬ 
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 

It’s called 5lmpLAN ServerJet. 

Simply plug the ServerJet into the 
’Optional I/O' slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whooosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 

No more wandering down the hall 
with floppy in hand. 

Or borrowing someone else’s 
LaserJet. 

Or wasting time waiting to print. 


The ServerJet is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 

To order your ServerJet or for more 
information call ASP at: 

800 - 445-6190 


ASP COMPUTER PRODUCTS, INC. 

1026 W. Maude Avenue, Suite 305 

Sunnyvale, California 94086 

Phone: 408-746-2965 * Fax: 408-746-2803 


ROUNDTABLE 



saves writing a couple dozen lines of 
code, then using a GUI seems a pretty 
clear win to me. 

LARRY LOEB: GUIs help remove what I 
refer to as the human-executed code in a 
program. That's what you expect the 
user to do when you give him or her a 
prompt of some sort; but you may count 
on them to remember the name of the file 
(“remember and type") as opposed to se¬ 
lecting it from a scrolling list ("point and 
click”). 

Less strain on the user to point and 
click doesn’t mean that people who wish 
to program in assembly should be forced 
to use a GUI to do that unless they want 
it. Generating the G in GUI takes lots of 
code. It's not for everyone. But it seems 
to widen the usage base. 

l'm still trying to 
figure out what 
some of those cute 
little icons mean. 



ION UDELL: There’s GUIosity within 
applications, and GUIosity between ap¬ 
plications—a distinction that's often lost. 
The latter is why Windows makes sense 
as an environment, even with a heavy 
mix of DOS applications: You can have 
that wonderful Chooser-1ike interface 
to, for example, network printer queues. 

The former depends on the applica¬ 
tion. I have no use for GUI-type features 
while writing. Text is stieamlike, not 
chunklike. It presents nothing I want to 
point at and click on. I type like the wind; 
give me EMACS and to hell with menus, 
buttons, and the mouse. 

But spreadsheets and databases ate 
chunky; they create landscapes that (for 
me) are much more usefully navigable 
with a mouse. So here's the irony: I'm 
still waiting for a good EMACS for Win¬ 
dows. Meanwhile, I get lots of use out of 
the GUIosity of FoxPro running under 
Windows, even though it isn’t a Windows 
application, because even in character 
mode (in fact, bit-mapped versus charac¬ 
ter has little to do with this aspect of 
GUIosity) 1 can navigate that chunky 
landscape (columns, rows, partitions) 


SimpLAN & ServerJet arc trademarks «f ASPContpLiier Products, Inc. i HP LaserJet is a registered trademark til Hewlett-Packard Co, 
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We are 

about to 
satisfy your 
deepest 

secret 

desire.. 
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Introducing the DBMS 
runs ike a mainframe. 



Record Program 





Admit it, 

Don’t you get just a twinge of envy when 
you see a Mac user having fun while getting 
the job done? 

You’re not alone. 

Millions of users who needed the power 
of the PC but wanted the ease-of-use of a 
Graphic User Interface (GUI) just splurged 
on Windows and the expensive hardware 
needed to get the most out of it. 

But you don’t have to do that. 

Because now there’s FoxPro*2.0. 


Why should the rich have all the fun. 

FoxPro 2.0 gives you the ease-of-use of a 
Graphic User Interface on your character- 
based DOS PC. 

Use pull-down menus to open multiple 
windows (in DOS) and see all the data you 
need to see at once. Build easy-to-use 
screens for entering and viewing data just by 
picking-and-clicking to place menus, buttons, 
checkboxes and scrolling lists anywhere you 
want them. Create sophisticated, elegant 
reports without the usual pain. Then assemble 






“PowerWatch is available in the 
United Kingdom from:" 


UNIS1S 




POWERWATCH 

PowerWatch works with any 
UPS to provide guaranteed 
software and hardware shut¬ 
down during o power failure 
before the UPS batteries are 
exhausted. This eliminates 
the possibility of UPS failure 
when battery time is ex¬ 
ceeded. It saves your files, exits 
your programs and logs out of 
the network. Available to MS- 
DOS, XENIX and UNIX users. 
Compatible with ail major 
networks. 


THE WORLDWIDE LEADER 

IN DATA PROTECTION 
OFFERS THESE 

FOUR EXCITING 
PRODUCTS 


ICELOCK 

Icelock is an exclusive soft¬ 
ware protection device 
which allows any software 
reseller—from developers to 
distributors to corporate 
users—to protect the pro¬ 
grams they sell or use from 
software piracy. fceLock is a 
small “dongle" which plugs 
into any serial or parallel port 
on the computer—and yet 
still leaves the port open for 
peripherals. Software can be 
used like a book: copies of 
programs can be be kept In 
many places but only run on 
computers that have the 
exclusive ICE device. 

Icelock encodes existing 
EXE and COM files. 



FILELOCK 

Filelock is a combination of 
hardware and software to 
protect sensitive data. 
Filelock inserts into any serial 
or parallel port to allow se¬ 
cured data to be accessed 
from within an application. 
Filelock maintains a library 
of secure files and it 
compresses secured files. 



See us in America at ©CdlffllPfiM # 91 Booth 705 
TRACKER™ FIVE 

personal contact management software 


Tracker ™ five is an "Intelligent" cardfile system which dramatically simplifies the storage, retrieval, 
up-dating and access of Information on clients, customers, and contacts. 

And, because Iracfcar™ Five can be a ISR (terminate and stay resident) system, it means that no 
matter what else you're working on, one hat-key brings Tracker ™ Five to the screen, ready to 
help you write a note, schedule an appointment in your calendar, or retrieve a vital piece of 
Information In an Instant. 


Distributorships available, call or fox: 

313 R/E Ltd. 43 Argow PI. Nanuet N.Y. 10954 Tel. 1 (800) UD 313 RE 
Tel. 1(914) 623-1630. Fax (914) 623-7180 

WORLDWIDE SUPPORT 

Australia: (62) 310728 Fax (62) 961815 Belgium: (013) 771902 Fax (013) 777372 

Denmark: (042) 804200 Fax (042) 804131 Italy: (02) 6698 1094 Fax (02) 6700 705 
Malaysia: (03) 719 8299 Fax (03) 717 6558 Netherlands: (020) 5861 411 Fax (020) 5861568 
United Kingdom: (0600) 5829 Fax (0600) 72179 
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OCR SOFTWARE, RELEASE 1.1 

RECosIViTtk PLUS 

SPEED, ACCURACY AND FLEXIBILITY! 



The fastest omnifont OCR Software 
operating in MS-DOS and Microsoft 
Windows environment 

Dealers are welcome 

Call for your demo diskette today: 

(1 -BOG~255“4'OGR) 

P.O. Box M, Los Angeles, CA 94007 USA 
Tel: (408)749-9935 Fax: (40fi)73CMl80 


Distributors: 

AUSTRALIA 


Tat; 61-2957-21066 

AUSTRIA 

•Artakflr 

Tet; 43222/588-05-0 

BELGIUM 

• Mexeom 

Tbfc: 32-2/526 4411 
•Ultach 

Tat: 32 2/466-7555 
CZECHOSLOVAKIA 

• IVAgency 

Tat: 42-2/646970 

DENMARK 

•Torsanadlp data 
Tet: 4843/43-3899 


■Eurogenia Oy 
Tel: 358-0-735-0 T1 


FRANCE 


Tel: 33-1/40 26 £2 32 
GERMANY 
•CtampLiter 2D0C 
Tel: 49-89/780-40-0 
•Frank Audiodata 
Tel: 49-7254/4091 
• Mscrotran 
Tet: 49-89/42-08-0 


Buroautomatislerung 
Tel: 37-41/7057-258 

GREECE 

•Elodol 

Tel: 30-1/36G7-921 

ICELAND 

• HofLHdtausn 
Tel: 354-1/687033 


IRELAND 

•Saunders Acquisition 
Systems 

Tel: 353 1/366822 

ITALY 


Tel: 38-45/577500 

JAPAN 

•Suehlro Kb&ki 
Kaisha. Ltd. 

Tet: 81-52/251-3721 
LUXEMBOURG 

• Eurovision 
Tfet: 352-470951 

MEXICO 

• Miwrmi 

Tel: 52-5/207-05-02 
NORWAY 
-ICT Detalbelrin 
Tel: 47-2/79-5880 
POLAND 
•FX Pr^ede. let. 

Tel: 48-12/58-57-76 
SPAIN 

•Computer 2000 
Espana 

Tel: 34-3-473-16-80 
-CSEI SA 
Tel: 34-3/336-33-62 
•5T1 

Tel: 34-1/48809-45 

SWEDEN 

-Isogdn AB 
Tel: 46-8/732-8737 

SWITZERLAND 


Tet; 41-56/9849-83 

TURKEY 


Tel: 90-4-139-66-11 

UNITED 

KINGDOM 

• Intac Data -Systems 
Tel: 44-709/547-177 


•MSL Dynamics 
(tor Africa) 

Tel: 44-293/547-788 

YUGOSLAVIA 

•US 

lei: 38-11/196572 

OEM Partners; 

■Accfflt 

SWEDEN 

Tel: 467BB/3583Q 

• Deutsche NlChlmen 

GERMANY 

Tel: 49-211/3651-202 
•EHQ 

GERMANY 

-firi; 497451/7051-2 

•Fuluf o Tec^notogy 
AUSTRIA 

Tel: 43222/866350 

•Gotromcs 

HOLLAND 

let: 31-20-6861509 

•Hewlett-Packard 

AUSTRIA 

T&i: 43-222/2880-0 
■Microtek Electronics 


GERMANY 

Tel: 49-211/526078 

•Microtek International 

TAIWAN 

Tel: 886-35/772155 

•Mitsubishi Electric 
Europe 

GERMANY 

Tel: 49-2102/406359 


BELGIUM 

Tel: 32-2725 0570 

■ Hicoti Europe 
GERMANY 

Tet: 49-211/5285-0 


MIcnosoft Windows end MS-DOS are irademarka at Micro&oft Cerp, 
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far more effectively with a mouse than 
without* 

MARTIN HELLER: I wonder if the issue 
isn’t GUIs per se: It’s more the imple¬ 
mentation, I’ve used (and written) both 
GUI and character-based programs* I’ve 
used GUI programs that were delightful, 
and GUI programs that were a royal pain 
in the butt. Same for character-based 
programs. 

i hate being forced 
to point and click 
endlessly once 
I know the score. 



GUIs aren’t exactly intuitive, either. 
People have to learn to use icons and 
mice—some never can. But the general 
structure of good Windows and Mac pro¬ 
grams is pretty easy to learn and wears 
well: You can explore the menus easily, 
you can learn the accelerator keys as you 
go, and soon. 

I think the key point is that once you do 
learn how to pull down menus, how to 
click and double-click and drag, then you 
can pick up almost any program that fol¬ 
lows the conventions without reading any 
manuals. 

STAN MIA5TKOWSKI: Fro getting the 
very uneasy feeling that GUIs are actu¬ 
ally the biggest con job that the computer 
industry has ever put over on us* In the 
early days of GUIs (Windows 2, OS/2 
Presentation Manager 1.1), I was a big 
proponent. But lately, the more 1 use 
them, the more they infuriate me. Why? 
I feel that my screen is treating me like a 
six-year-old or a partially literate adult. 
After all these years. I’m still trying to 
figure out what some of those cute little 
icons mean or how to manipulate them. 
If the industry wants us to fall into lock- 
step with its feeble attempt to emulate the 
international language of graphical 
signs, it’s failing miserably* 

BOB RYAN: The point of GUIs is not to 
be cute. The point is to make it easier to 
get your work done by having all the ap¬ 
plications you use work in a similar man¬ 


ner. I think the biggest problem with 
those of us in the industry is that we’re so 
familiar with computers that we forget 
how intimidating they are to the vast ma¬ 
jority of users. 

TOM THOMPSON; I can do all the 

things on my Mac that other people can 
do with Desqview on their PCs: I can 
download in the background, print in the 
background, and write in a word proces¬ 
sor window. My word processor window 
has very few icons: These icons manage 
text alignment, word wrap, and line 
spacing. They’re up and out of the way, 
and J get a full screen of text to work 
with. It works, and it’s fast. I can grab a 
chunk of text from my word processor 
and paste it to BIX through the telecomm 
application’s window. Or 1 can grab a 
screen of BIX messages and drop it into a 
document. 

Sure, the screen can get a little compli¬ 
cated; that’s the equivalent of sorting 
through all those DOS commands, but a 
lot easier. I like my add-ons* They’re 
useful, and they augment the Mac’s ca¬ 
pabilities much like that DOS add-on, 
Norton Commander, does for a PC. Fi¬ 
nally, there’s stuff that the mouse makes 
easier: drawing graphics and laying out 
pages. Computers are used for more than 
text. If you want to discuss the capabili¬ 
ties of a GUI, you must consider all com¬ 
puter users, not just writers or number 
crunchers. 

UDELL; In the great either/or GUI/CLI 
debate, the real answer is that we need 
both. 1 love the fact that I can pick up al¬ 
most any of the Mac applications (and 
many Windows applications) by poking 
around, without documentation. I hate 
being forced to point and click endlessly 
once I know the score* I especially hate 
the lack of universal transapplication 
scripting that would make automating 
my work easier* 

The Mac’s the worst culprit here: no 
CLI at all. Uni x has a great CLI, but little 
integration of that with the GUI. Win¬ 
dows isn’t much better yet: weak CLI, 
some integration with the GUI possible 
(e.g*, Bridge Batch)* Give me a good 
CLI and a good GUI, and have uses for 
them both. 

But most of all, give me a universal 
script language that spans the two do¬ 
mains comprehensively and cleanly. It’s 
fun to lasso a bunch of files in Windows’ 
file manager and then delete them. It’s 
fun once. But after that, give me "del 
*.obj." More important, give me ways to 
say “del *.obj when date < value, every 
Thursday night at 11 *” ■ 









that acts like a Mac and 


In DOS. 



everything into your own 
custom applications. 
Without w r riting a single 
line of programming code. 


But that’s only the tip 
of the iceberg. 



Beneath its Mac-like 
interface, FoxPro delivers 
all the power and 


DOS 

L 


technology needed for your database 
management systems in the 1990s. 

Our new memory man¬ 
agement techniques let 
you work with the 
memory you have now' 
while speeding up your 
applications. 

Our new compound 
indexes are less than a 
quarter the size of those 
in competitive products 
and far, far faster. 

Our new Relational 
Query-By-Example 
(RQBE) is a simpler, inter¬ 
active interface to the 
information you need. 


FOR that’s the basis for an 
entire application itself. 

Fourth Generation Language 
(4GL) tools that make adding event- 
driven code to fully relational screens, 
menus, reports and labels a snap. 

And we’ve made our networking even 
better than when NSTL said:*"... multiuser 
databases fall into two general performance 
categories: FoxPro/LAN and all the others...” 

There isn’t a DBMS in existence with the 
power of FoxPro. 


UNIX 


The bigger your business, 
the bigger your investment. 
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Accounting Agriculture Apparel Architectuni 
Automotive Banking Bifling Construction 
istnbution Financial Law Enforcement La< 
inventory Networking Payroll Personnel 


So we’ve maintained downward 
compatibility with your existing 
systems, ana you can use FoxPro 2.0 
to run your current dBASE (and Fox) 
applications on your present 
character-based DOS PCs. 

While you develop better, faster 
database management systems using 
all the advanced power of FoxPro 
2.0 to satisfy your future information 
processing needs. 

To get the most out of your 
investments, call and ask about our 


Our new Rushmore™ query optimization 1 
accesses that information two orders of 
magnitude or more fasterf than ever before. 

You'll like being able to seamlessly use the 
SQL SELECTS that RQBE creates in any of 
your applications. (And the new r UPDATE, 
INSERT and CREATE TABLE commands, too.) 

And you'll love the fact that to the rich 
development environment we’ve always had, 
we’ve added a project manager that keeps 
track of all the needed files and any changes, 
then automatically builds your application or 
.EXE files. An API that lets you dynamically 
link to libraries you write in C or assembler 
with a single FoxPro command. A BROWSE 


Upgrade-Any-DBMS-for-$195 offer. 

Call now for your FREE demo disk. 

FoxPro 2.0 runs on a 512K XT yet in extended 
mode uses every bit of power in a 386 or 486. 
To try it yourself, call Fox Software for a free 
copy of our fully-featured demo or the name 
of your nearest dealer. 

You’ll be amazed at what FoxPro 2.0 can do 
for you. In DOS. 

Call 1-800-837-FOX2 today. 

(Ask for Offer BVT-701) 


FoxPro 2.0 

The complete power trip . 1 


TM 


t Patent applied for, £ A PC and FoxPro beat a mainframe and DB2 with a million-record, 200 megabyte ctatabasel * Quote from Soliware Digest Ratings Report, Vol. 7, Issue 13 {Oct. 1990) 
refers to FoxPro 1 . 02 . Software Digest is a registered trademark of NSTL, lie. Upgrade price valid only in U.S.A. and Canada. FoxPro TM Fox Holdings Inc. © Fox Holdings Inc, 1991. 
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FEATURE 



Window 

Wars 

Which GUI is for you? We stood the leading contenders side by side 
and compared their most important features. 


KENNETH M. SHELDON, JANET J. BARRON, 
AND BEN SMITH 


T he term graphical user interface seems to be an unlikely candidate for the 
Buzzword Hall of Fame. Use the acronym GUI around someone who 
doesn’t already know what you mean, and you’ll probably get a glazed 
look. When discussing such systems, it’s easier to resort to what has be¬ 
come a standard analogy and simply say they are “like the Macintosh.” 

“Like the Macintosh” means, of course, that you use a mouse, point to icons 
that represent programs and files, pull down (or pop up) menus of commands, 
and do this within separate windows on the display screen. There are variations 
on the theme, but these four elements (codified in yet another unappealing abbre¬ 
viation, WIMP—for windows, icons, menus, and pointing device) are the basic 
tenets. 

The history of the GUI doctrine is legend by now: Xerox’s Palo Alto Research 
Center pioneered the concept. Steve Jobs thought it was “insanely great” and 
enshrined it in the Apple Macintosh. Bill Gates agreed, and his vision—though 
taking longer to catch on—culminated in the marketing and development jugger¬ 
naut, Windows 3.0. Along the way, the entire computing world went GUI in one 
form or another, including such unlikely operating-system converts as Unix. 
(IBM—with its Common User Access—is even trying to drag mainframes and 
minicomputers, kicking and screaming, into the act.) 

All this inevitably leaves the average person with a lot of questions: What’s the 
difference between all the GUIs now available? Which features do I need, and 
which ones can I do without? Which GUI is best? 

To help answer these questions, we take a close look at the GUIs available for 
the major categories of personal computers: IBM PC compatible, Macintosh, 
Unix, and Amiga. First, we look at them from a user’s perspective, comparing 
the features that might make you choose one over the other. Then, we look at 
them from a programmer’s perspective. (See “Tools for Window Workers” on 
page 139.) 

Applications: The Chicken and the Egg 

You can plan a great party, but if no one attends, it will be a bust. On the other 
hand, once people hear about a good party, everyone wants to go to it. 

That’s the way it is with a GUI: Developers don’t want to spend time develop¬ 
ing programs for an interface that no one uses; yet, unless a lot of programs run 
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WINDOW WARS 


on it, you’re not likely to buy it. On the other hand, if the inter¬ 
face is introduced with enough fanfare, it will convince devel¬ 
opers to write software before there’s a guaranteed market. 

That’s what happened with Windows 3.0. Microsoft was able 
to sell developers on Windows 3.0 before its introduction, and 
the number of Windows programs released since then, accord¬ 
ing to Dataquest, is approaching 1200. This figure includes 
some of the nicest applications that run on PCs, such as Word 
for Windows, Excel, and Wingz. Compare that situation with 
OS/2, Windows’ older sibling. According to IBM’s National 
Solutions Center in Austin, Texas, which is compiling an appli¬ 
cations guide for it, OS/2 has accumulated only about 100 Pre¬ 
sentation Manager (PM) applications. 

Ensemble is another PC-compatible GUI that’s wrestling 
with the chicken-and-egg problem. Because it runs on older 
systems (such as the XT) and comes bundled with a number of 
applications (such as GeoWrite, GeoDraw, and GeoComm), 
Ensemble has been called the “poor man’s Windows.” How¬ 
ever, only two companies other than its publisher, GeoWorks, 
have released programs that run under Ensemble. More may 
come; and if you’re happy with the GeoWorks programs, you 
may not care that the most popular word processor, spread¬ 
sheet, or database program doesn’t run on it. 

In the non-DOS world, early Macintosh users can remember 
when there were exactly two Macintosh applications: MacWrite 
and MacPaint. Today, according to Dataquest, there are over 
8000 applications for the Mac. Similarly, there are thousands 
of applications for the Amiga’s Workbench. Don Hicks of 
Amazing Computing estimates that there are over 2100 com¬ 
mercial programs, with public domain programs bringing the 
total to over 4300. (By the time you read this, Commodore will 
have released Amiga OS 2.0, which will provide an all-new 
look to the Workbench interface.) 

GUIs for Unix systems have slowly been adding to their sta¬ 
ble of available applica- 


BYTE 


ACTION SUMMARY 


The easiest way to get a GUI 
is to buy it already installed 
on a computer. New, lower 
costs make the Macintosh an 
attractive option here, al¬ 
though vendors of PC com¬ 
patibles are now selling sys¬ 
tems with Windows 3.0 
already installed. For 
“preowned" PC compatibles, 
your choices are more 
limited: Windows 3.0 will 
allow you to run lots of appli¬ 
cations if your hardware will 
support it. If not, you might 
consider Ensemble. 


tions. The leading con¬ 
tenders are Open 
Look—developed by 
Sun Microsystems, 
AT&T, Xerox, and 
others—and Motif, 
from Open Software 
Foundation (OSF). 
These two GUIs are 
currently in an applica¬ 
tions race, and it is dif¬ 
ficult to say which ofie 
has more programs 
running under it. Both 
run on top of the X 
Window System, so 
any commercial X ap¬ 
plication will run under 
either Open Look or 
Motif. (Evidently, it 
isn’t that difficult for a 
software publishing 
company to create a 
GUI interface for one 
program if it has al¬ 
ready worked on the 
other. For example, 
there are versions of 
WordPerfect for both.) 

A fair count for Mo¬ 


tif versus Open Look should include only applications that ex¬ 
clusively use the “widget sets” of one or the other. Ideally, 
only applications that conform to the style guide should be 
counted. (The Motif Window Manager doesn’t do this.) There 
are certification checklists, but they are just now being ap¬ 
proved by the respective companies. 

When it comes to installed base, far more Unix vendors sell 
their systems with the Motif Window Manager (and develop¬ 
ment tools) than with Open Look. But Sun Microsystems is the 
leader in workstation sales, so more RISC-based workstations 
will probably be sold with Open Look. Open Look is also the 
default GUI with AT&T Unix System V release 4, although sev¬ 
eral SVR4 vendors ship Motif (e.g.. Commodore’s Unix sys¬ 
tem, the Amiga 3000UX, comes with SVR4 with Open Look, 
while the Sony Microsystems’ News workstation BYTE recent¬ 
ly reviewed ran SVR4 with Motif). There has been a great mar¬ 
ket for 386 Unix stations, and if these get a GUI, it tends to be 
Motif. 

OSF claims that there are 200 Motif applications, but a close 
look at this list indicates that many of the programs don’t use 
the Motif toolkit, which means they would run under any X 
manager, including Open Look. Sun estimates that there are 
currently 30 genuine Open Look applications. 

While the Next computer is, technically, a Unix-based sys¬ 
tem, the Next user interface, NextStep, is in a class of its own. It 
is not X Window-based and does not support X protocols or 
applications, and, thus, will not run any X applications. 

Still, there are roughly 80 commercial applications available 
for Next computers, including some popular applications like 
Mathematica, WordPerfect, Wingz, and FrameMaker. This is 
probably because prototyping on the Next computer is easy (see 
“Tools for Window Workers” on page 139), so the Next is often 
the first platform developers choose to evaluate the porting of 
an application to Unix. 

NextStep is also available for the IBM RISC System/6000, 
and Next estimates that approximately 10 percent of those sys¬ 
tems are being shipped with NextStep. The rest, if they are run¬ 
ning a GUI at all, are running Motif. 

Getting Along: Compatibility 

Having all the applications in the world won’t do you any good 
if they don’t run well or get along with each other. Sometimes 
this has to do with the programming guidelines laid down by 
the GUI’s developers: If the guidelines are mandatory, the pro¬ 
grams are likely to look alike and be “well behaved” (i.e., not 
likely to crash or interfere with each other’s operation). 

Macintosh programs, for example, tend to be very similar in 
appearance and quite stable, since Apple maintains strict 
guidelines for developers. (You can almost always count on File 
and Edit to be the first two options on a Mac menu.) Usually, if 
the application isn’t built to the specification of the GUI, it 
won’t work at all; half-baked applications just won’t work. 

Like the Macintosh, the Next computer requires strict adher¬ 
ence to its guidelines to make an application function. The 
Next’s excellent software development tools and toolkits (Next- 
Step) make it almost foolish to “roll your own” user interface 
design for a Next application. As a result. Next applications 
tend to be stable and robust. 

OS/2 PM also has fairly strict developers’ guidelines, which 
can mean headaches for developers but tends to make OS/2 PM 
programs very compatible with each other. They may be slow, 
but they are generally robust and stable, and they don’t crash. 

Windows applications, on the other hand, can be a mixed 
bag. Some run perfectly, while others crash frequently. You’ll 
generally have more trouble trying to run Windows 2.0 applica- 
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X for the Desktop: Desqview/X 

Steve Carpenter 


A s this article was being pre¬ 
pared, another GUI contender 
entered the ring: Desqview/X, 
from Quarterdeck Office Sys¬ 
tems (Santa Monica, CA), provides a 
full client/server X Window System for 
MS-DOS systems. 

Quarterdeck’s previous product, 
Desqview, is a nongraphical environ¬ 
ment that lets you multitask MS-DOS 
programs. This background gave the 
company a running start on Desq¬ 
view/X, since the X Window System 
requires multitasking. (Without mul¬ 
titasking, other X Window System 
products running under DOS can only 
implement the X Server to handle the 
local display. This means that you can 
only access X client applications avail¬ 
able on the network, much like an intel¬ 
ligent terminal. In a sense, the network 
provides the “multitasking” capability 
that the local system can't.) Desq¬ 
view/X also gives you access to the ap¬ 
plications available on a multitasking 
DOS system—even to local DOS clients 
written to use the GUI capabilities of the 
toolkits running over the X Window 
System. 

Besides the X Server and Desqview 


Window Manager (DWM) software, 
Desqview/X includes Desqview and 
QEMM software, which means it will 
be about as hard (or easy) to install as 
those products are in stand-alone mode. 
A network can raise the installation 
complexity even more, depending on 
the type of network you use. 

GUI/window systems eat memory 
and processor cycles, so Quarterdeck 
recommends that you have a minimum 
of a 286-based system with 2 megabytes 
of memory. Although an 8088/8086 is 
sufficient to get Desqview running the 
X Server, a 20-MHz 386 system with 4 
MB of memory should be a solid plat¬ 
form for Desqview/X. 

Desqview/X will let you take advan¬ 
tage of the X Window System in three 
ways. First, on a stand-alone system, 
Desqview/X provides a complete GUI 
environment. Desqview plus X can sup¬ 
port applications written to use buttons, 
sliders, menus, and the rest of the GUI 
paraphernalia. DWM even gives Desq¬ 
view users a bonus of a three-dimen¬ 
sional graphical “look and feel” around 
windows containing conventional DOS 
applications. You can also add window 
managers like Open Look and Motif to 


Desqview if you warn a different look 
and feel. 

Second* on a PC LAN, Desqview/X 
lets you transparently access applica¬ 
tions running on another MS-DOS sys¬ 
tem. Networked users who can't yet 
bear to part with their 16-bit 286 sys¬ 
tems but want to use a 32-bit application 
like Paradox/386 have an economical 
solution with Desqview/X. Just one 386 
system on the network gives everyone 
a window to the applications on that 
system. 

Third, on a TCP/IP LAN, Desq¬ 
view/X lets you share all resources in 
the enterprise, from supercomputer to 
word processor, and not just other MS- 
DOS systems. The configuration possi¬ 
bilities are endless. 

Desqview/X has the potential of be¬ 
ing the PC GUI/window system of 
choice for networked users. The ques¬ 
tion is, can Quarterdeck win a market¬ 
ing war with Microsoft? 


Steve Carpenter is an independent 
consultant specializing in event- 
driven software and open systems 
technology. He can be reached on B!K 
as 4i scarpenter. §f 


lions in Windows 3.0, and some programmers just don't follow 
the rules, regardless of the environment they're programming 
in. But as developers get used to the environment, Windows ap¬ 
plications are getting better, and the majority of them now run 
fairly well. 

Guidelines for developing programs for Amiga Work¬ 
bench-, Open Look-, and Motif-based systems are all option¬ 
al. Thus, the compatibility and consistency of applications is 
dependent on the design of each application. (In fact, you can 
sometimes run a Motif application in an Open Look window, or 
vice versa. They just won't look right.) In general, GUI-based 
Unix applications are as robust as the underlying implementa¬ 
tion of the X server, some of which are a little flaky. 

Up and Running 

How hard is it to get a GUI up and running? That depends large¬ 
ly on the hardware you're using. The easiest way is to buy a 
system that comes bundled with a GUI. The Mac and Amiga 
each walk you through a simple installation procedure that in¬ 
volves putting in floppy disks and pressing the Return key. The 
Next computer is even easier: Turn it on, and you're ready to 
go. (The first Next systems loaded their operating systems from 
an optical disk, a procedure that was easy but took hours.) 

Things are more complicated in the DOS and Unix worlds. 
You can buy systems from third-party vendors that have prein¬ 
stalled Windows, OS/2 PM, Motif, or Open Look on their ma¬ 


chines. But if you want to install one of these on a machine you 
already own, life could get interesting. 

Windows has a good setup program that simply requires you 
to answer routine questions. If, however, you have an odd clone 
or an older AT and a CGA display, or if you have a lot of RAM- 
resident programs running, installing Windows 3.0 may be im¬ 
possible. In the best-case scenario, installation is easy and 
takes about 20 minutes. In the worst case?—call a consultant. 

OS/2 PM’s installation procedure is similar to that of Win¬ 
dows. Although the setup software presents you with some eso¬ 
teric questions, the manual helps you with most of them. Tech¬ 
nically, you can run OS/2 PM on a 286, but it will be slow. 

For older systems, Ensemble may be the GUI of choice. In¬ 
stallation takes a while—you have to copy seven 360K-byte 
disks—but the process is relatively painless. The installation 
program makes it easy to select and test all the appropriate 
drivers for the screen, mouse, and printer. 

Loading Open Look or Motif is no more difficult than load¬ 
ing any other Unix program. For an experienced system admin¬ 
istrator, the process might take 5 minutes. 

Have It Your Way: Customization 

Once you get a GUI running, you can usually adapt it to suit 
your own tastes, changing things such as the background color 
and pattern. However, the degree of changes and how easy they 
are to make vary from system to system. 

continued 
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The Best of GUIs; the Worst of GUIs 

Every graphical user interface has its good and bad points. 

Here, in a nutshell, are the pros and cons of the major GUIs. 






Windows 3.0 
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BEST POINTS 

* many applications available 

* runs older DOS applications and new Windows-specific programs 
0 in enhanced mode* can multitask DOS applications 

* macro and task-automation capabilities included 

* provides on-line help 

K relatively inexpensive to buy (but see below) 

WORST POINTS 

* requires a lot of hardware and memory to take full advantage of features 


BEST POINTS 

* system is integral to machine; easy to install 

* many applications available 

* applications are stable and compatible with each other 

* network capability built in 

WORST POINTS 

* cooperative multitasking is only as good as worst-written program 




BEST POINTS 

* multitasking capabilities built in from the ground up 

* network capability built in 

* easy to configure for personal preferences 

WORST POINTS 

* no macro or task-automation features included 

a developer guidelines not mandated; applications may not appear 
consistent 


BEST POINTS 

* inexpensive, easy-to-use package 

* runs on older-model 8088 machines 

* includes a number of basic applications that work well together 
a multitasking capabilities built in from the ground up 

WORST POINTS 

* lack of “power” applications, such as database, spreadsheet, or heavy- 
duty word processor 

* no macro or task-automat ion features included 

* no programmer's tools 

* no network capabilities included 
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r system is integral to machine; easy to install 
many applications available 
easy to configure for personal preferences 
multitasking capabilities built in from the ground up 
macro and task- autom at ion capabi 1 hies i ncl uded 
good support for interprocess communication 
WORST POINTS 

lack of consistency across applications 
lack of 8- and 24-bit color 
no network capabilities included 




r. 


NextStep 


# system is integral to machine; comes already installed 

* applications are stable and compatible with each other 
multitasking capabilities built in from the ground up 

* provides on-line help 
network capability built in 

# good support for interprocess communication 
WORST POINTS 

only available on the Next computer and the IBM RISC System/6000 

few applications available 

no macro or task-automation features included 


BEST POINTS 

multitasking capabilities built in from the ground up 
network capability built in 

WORST POINTS 

no macro or task-automation features included 
no file manager included 

developer guidelines not mandated; applications may not 
appear consistent 




!— 






OS/2 Presentation Manager 


BIST POINTS 

applications are stable and compatible with each other 
multitasking capabilities built in from the ground up 
provides on-line help 

macro and task-autom at ion capabilities included 
WORST POINTS 

• sold only through IBM dealers, and many don't sell it 
few applications available 
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Almost all GUIs let you change the background screen—the 
“desktop” upon which your files and program icons are lo¬ 
cated, Windows comes with a Wallpaper menu option. OS/2 
has more-limited color choices, and choosing them is more dif¬ 
ficult (e.g., there is no wallpaper). 

Some GUIs—the Amiga Workbench and Windows 3.0, for 
example—let you choose the font the desktop uses, (You can 
change Macintosh Desktop fonts, too, but it isn't easy.) In fact, 
the Amiga could win a “user-configurable award,” with its 13 
Preference Editors that let you change such options as font, 
mouse speed, color, and resolution of the Workbench screen. 

With Open Look and Motif, everything is customizable, but 
you have to be a bit of a hacker to make changes. The menus and 
environment variables are described in a text file called 
.Xdefaults and several initialization, configuration, and 
menu files that you can have in your home directory. Open 
Look makes things a little easier than Motif: You can change 
some configuration parameters, such as background color, direct- 
ly through the window manager. On some Open Look systems, 
you can even customize your menus through menu operations. 

Here is where the Next environment falls short of the other 
window managers and GUIs. Like the Macintosh environment, 
you can do little more than show which applications you want to 
have immediately available to your user account and how the 
icons will stack. The benefit is that the few configurable re¬ 
sources are configurable with window manager utilities. All 
changes can be made through utilities that are part of a window 
manager, and most of these operations can be done with mouse 
motions and clicks. 


Make It Easy 

You win some and you lose some with a GUI. Some tasks get 
easier, while others—like creating macros or scripts to repeat 
commonplace procedures—become difficult or impossible. 

Longtime PC-DOS users invariably have a host of batch 
files* keyboard macros, and other time-savers that depend on 
receiving a steady stream of ASCII characters rather than a bit¬ 
mapped image. Transferring that capability to Windows means 
using a utility like Macro Recorder, an accessory that comes 
with Windows and lets you record keystrokes and mouse mo¬ 
tions so that you can play them back automatically. The Macin¬ 
tosh interface comes with a similar program called Macro- 
Maker, and you can also purchase Apple's MPW, which offers 
good ways to manipulate files. 

For more sophisticated users, a couple of GUIs provide 
scripting languages that let you automate procedures. OS/2 PM 
version 1.3 comes with Rexx, a powerful, interpreted-scripting 
language, and AmigaDOS provides a version called ARexx. 
{See “Rexx in Charge,” August 1990 BYTE.) The Unix-based 
GUIs and PC-compatible Ensemble do not have built-in macros 
or scripting facilities. 

Doing Double Duty 

Multitasking—the ability to run more than one program at a 
time—is often a main reason to get a GUL However, multitask¬ 
ing is largely a function of the operating system on which the 
GUI is built, and not all systems handle multitasking the same. 

Some operating systems use cooperative multitasking: When 
the system isn't busy with the application you're currently run- 



130 BYTE * JUNE 1991 






WINDOW WARS 


ning (say, between keystrokes), it can give attention to back¬ 
ground tasks, such as downloading a file. The '"gold standard” 
for multitasking, however, is called preemptive multitasking. 
In this approach, the system divides processing power into time 
slices and allocates portions to each application- The advantage 
of preemptive multitasking is that it tends to isolate tasks; if one 
application crashes, the system won't necessarily come down. 

Operating systems tike Unix, OS/2, and the Amiga Exec em¬ 
ploy preemptive multitasking, so GUTs that run on them have 
more-advanced multitasking features. Even the entry-level En¬ 
semble is built on an operating-system layer (PC/GEOS) that 
provides preemptive multitasking. 

Interestingly, the system that started the GUI revolution—the 
Macintosh—uses cooperative multitasking in its MuItiFinder (a 
multitasking version of the Finder that comes with the system). 
The disadvantage of such a system is that it is only as good as 
the best-behaved application that you're running. 

Similarly, Windows uses cooperative multitasking, unless 
you are running in enhanced mode on a 386 system. If this is so, 
you can run multiple programs—including DOS—in “virtual” 
386 systems, and the programs are protected from each other’s 
quirks. Without a 386, you can run only one DOS application at 
a time, and you can’t run it in the background while running a 
Windows-specific application in the foreground. 

Talk to One Another 

If you’re running more than one application, you might want to 
pass information back and forth between them. This could be 
something as simple as copying text or graphics into a “clip¬ 


board,” exiting the application, opening another application, 
and copying the data from the clipboard to the new application. 
Almost all GUIs allow this kind of data transfer. 

Beyond that is interprocess communications, a more active 
kind of data swapping. For example, if you have a communica¬ 
tions program that's receiving a constant stream of data about 
your stocks, the program passes that data to a spreadsheet, 
which alerts you if prices fall below a certain point. 

This kind of linkage is easier for operating systems with pre¬ 
emptive multitasking (and GUIs built upon them), because the 
applications are running as truly separate tasks. Thus, it should 
be easier for programmers to write applications that share data 
under OS/2 PM, Open Look, Motif, NextStep, and the Amiga 
Workbench. 

Unfortunately, only a few programs take advantage of in¬ 
terprocess communications. Lotus's 1-2-3/G and Freelance 
Graphics, which run under OS/2 PM, are notable exceptions. 
In fact, the two programs actually load some of the same code 
when you start them up. OS/2 PM uses a technique called Dy¬ 
namic Data Exchange to pass information between applications 
(see “Hot Links to Go,” November 1990 BYTE). Windows 3.0 
uses a slightly different technique for DDE (in part, because its 
multitasking model is different), but the end result is the same: 
You can establish “links” between programs to perform tasks 
such as automatically updating databases and spreadsheets or 
downloading E-mail. 

Microsoft recently announced a new technology based on 
DDE, called object linking and embedding , which will go be¬ 
yond linking and lei you combine various types of data in a 
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Sure, you’re into computers, but how do you get your dog, or your house, or your f - 
company into one? A Canon Still Video Imaging Kit may provide your answer. f 
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A GEM by Any Other Name 

Janet J. Barron 


I n 1985, Digital Research, Inc. 
(DRI), released a graphical user 
interface system software called 
GEM. At that time, GEM ran on 
top of the operating systems for the 
Atari ST and PC-compatible machines. 
Since then. Atari has continued its own 
development of the software, and GEM 
is now built into the ROMs of alt Atari 
ST computers. The company continues 
to upgrade both the base operating sys¬ 


tem and the Atari version of the GEM 
interface. It releases its new ROMs 
through retail outlets. 

On the PC-compatible side, GEM has 
largely been superseded by Windows 
and OS/2. As a result, DRI is leaning 
away from the GEM name and original 
concept and choosing instead to release 
new applications that overlay and use 
some of the former GEM functionality. 
These include Presentation Team 2.0, a 


$495 presentation program available as 
a stand-alone package or as a network 
server version, and Artline, a graphics 
illustration program available only as a 
stand-alone package for $595. 

Currently, the only way to obtain the 
GEM system software by itself is to pur¬ 
chase the GEM programmer's toolkit. 
At a cost of $500, this kit is designed for 
developers who want to incorporate the 
GEM engine into their applications. 


single document. This is part of a new “document-centric” 
world view {as opposed to “application-centric 17 ), in which you 
manipulate a document with a variety of tools, rather than 
“opening” an application and working with a single type of 
document. So far, only two Microsoft products incorporate 
OLE—Excel 3.0 and PowerPoint—but the company says that it 
expects all future releases to incorporate the technology. 

Interestingly, the types of features that OLE offers have been 
available for some time from Hewlett-Packard's NewWave, a 
sort of “super-GUI" that sits on top of Windows. So far, how¬ 
ever, the only appl ications that run under NewWave have come 
from HP. That leaves NewWave users in the same boat as the 
lower-end Ensemble users; thanks to preemptive multitasking, 
Ensemble has the capability to provide true interprocess com¬ 
munications. Until developers create programs to take advan¬ 
tage of that capability, though, it won't do you much good. 

Another issue is how strong the links are between two appli¬ 
cations. Under Windows, DDE links require one document to 
remember the location on the hard disk of another document. If 
you reorganize your hard disk, change a path name, or delete a 
file, the link breaks. That isn't true of NewWave, which tracks 
files more carefully. 

On the Amiga Workbench, the ARexx macro language lets 
you share data between two or more Amiga programs equipped 
with ARexx message ports. (Such ports have lately become de 
rigueur on Amiga applications.) ARexx lets you create “meta- 
applications” using stand-alone Amiga programs. 

Networks and Windows 

These days, more and more of our personal computers are con¬ 
nected to other systems via LANs. Another consideration about 
GUIs is, therefore, how well they work with networks. Ideally, 
a GUI should let you attach to a network easily and should 
thereafter treat network resources (e.g., hard disk drives and 
printers) as if they were peripherals attached to your own ma¬ 
chine. 

We have to recognize two different approaches here: X Win¬ 
dow System and the rest of the world. The X approach is inher¬ 
ently network-oriented, so GUIs based on it will operate over 
networks more easily and efficiently. 

In the non-X world, the ease or difficulty of attaching to a 


network varies. Of course, you first must have the right hard¬ 
ware installed. The software can, however, make it easier to 
change networks or reconfigure the network you're attached 
to. The Macintosh's Chooser menu lets you select a network, 
enter your passwords, and go on from there. Windows 3.0 pro¬ 
vides the same capabilities through its control panel and print 
manager. OS/2, on the other hand, doesn't provide those kinds 
of user-friendly network reconfiguration tools. (Note that the 
only network software currently available for OS/2 is LAN 
Manager.) 

The Amiga Exec doesn't provide specific support for net¬ 
working. Each network implementation and application must 
provide its own hooks into the operating system. However, 
Commodore is currently developing a layer for Exec called the 
Standard Amiga Network Architecture, which will provide a 
common application programming interface for networking 
functions. SANA wilt make it much easier to network Amigas. 

Ensemble has no network capability at this time, although 
GeoWorks has indicated that it plans to support networks in the 
future. And although NextStep is not X-based, it is heavily de¬ 
pendent on networks and servers, and all Next applications 
have network capability built in. 

Getting Help 

GUIs are so easy to use that you don't need manuals or support, 
right? Right. But just in case, you'd better have a manual 
handy, and on-line help would be nice. It makes sense to be able 
to ask the interface for help, rather than having to look up what 
you need to know in a book. 

Unfortunately, on-line help seems to be the exception, rather 
than the rule, for GUIs. Only OS/2 PM, Windows 3.0, and 
NextStep provide such help. All of them are good, fairly exten¬ 
sive on-line help systems. The Windows help facility is a hyper¬ 
text system that includes graphics. Vendors can add help infor¬ 
mation on their own software for the system. The Next 
computer's help system is a separate, launchable documenta¬ 
tion application. 

Although the Macintosh doesn't currently provide on-line 
help. System 7.0 includes a help facility called Balloon Help. 
When you activate this feature, passing the cursor over any item 
on the screen will bring up a cartoon balloon-like graphic con- 
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Introducing Borland’s ObjectViskm. 
Now, Anyone Can Buid Business 
Applications for Windows 


There has never been anything tike ObjectVision." For the 
first time ever, nontechnical business professionals can 
develop and maintain their own software applications— 
quickly and easily. 

Imagine the benefits: 

■ Get new Windows programs up and running quickly 

■ Build database front ends easily 

■ Connect to corporate databases and other Windows 
applications 

■ Reduce the time needed for user training 

■ Eliminate the programming backlog 

Visual Programming 

With ObjectVision, Borland introduces a revolutionary 
concept in software—visual programming. Now, if you can 
picture your application, you can create it yourself: 


1. Decide what you want your application to look like. 

2. Draw the decision tree that controls the logic of 
your application. 

Add spreadsheet formulas for calculations. Or, link your 
program to other Windows applications or databases. 

The uses are limitless. 

Special, Limited Time Offer* 

With our introductory price of only $99* ($495 suggested 
retail price) and a 60-day, money-back guarantee, now is the 
time to look at ObjectVision. 

See your dealer, or 
cal NOW 
1 - 800 - 331-0877 

ObjectVision is also available in a Runv 
time version that attorn you to distribute 
Objectivism applications to other users. 


BORLAND 



CODE-MV26 I 


Makers of Pomdox* Qmttrv• Pro, ObjectViskm, Borland* C++ Tkrba C++, Turbo Posad* and Sidekick* 

‘Otter ends June 30 r 199i. Wler pool In U.S. and Canafc only. Tyco Pto-SchMi Super Bauds used with permission ot Tyco tnOusIrte, Jnc Copyri^il • 1591 Borland. Bi UMA 
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Introducing a completely 
different way to create 
business applications: 

GIVE 
YOUR 
COMPUTER 
A BRAIN. 

The Brain is an incredible new 
system that will save you hours 
and hours of time and trouble in 
the creation of DOS business 
applications. Now you can 
forget about using high level 
languages in development and 
execution. With the Brain, you 
simply use plain, everyday 
English with no need for complex 
codes, testing, debugging or 
modifying. Programmers and 
non-programmers alike will be 
amazed at how much more your 
computer will do for you once it 
has a Brain. Call, write or FAX 
Ingenio today at (404) 441-1547 
(FAX 404 441-1703) 
for a demo disk. 



£ngenio 

6025 The Corners Parkway, Suite 205, Narcross, GA 30092 


WINDOW WARS 



taining a brief description of the item. (For more on System 7.0, 
see “Seven’s a Success*’ on page 42.) 

Whether or not you can get on-line support, you can some- 
times get telephone support for GUIs. Microsoft has a 900 
number (i.e., you’re charged for the call) for its phone support. 
Commodore provides phone support, but, again, you pay for 
the call. GeoWorks provides support for Ensemble via Ameri¬ 
ca Online, an electronic conferencing service, and a help phone 
line (not toll-free). Sun provides support for Open Look—also 
for a fee. 

Bottom Line 

What does it cost to add a GUI to your system? Some—like 
those that come with the Macintosh, Amiga, and Next com¬ 
puters—are bundled with the system and don’t require you to 
add additional hardware. Looked at one way, those GUIs are 
free; conversely, they cost as much as the whole system. 

GUIs for PC-compatible systems tend to be sold separately. 
OS/2 costs $340, and Windows 3.0 lists for $149, although that 
price doesn’t take into account the cost of any additional hard¬ 
ware you may need. (You can run Windows 3.0 on a 286 ma¬ 
chine, but you won’t be able to multitask DOS programs. If you 
only need to switch tasks easily, though, it should suffice. If 
you need true multitasking, you’ll need a 386 system.) 

In contrast, Ensemble—at $199.95—will run on any PC- 
compatible machine (even an XT) that has 512K bytes of RAM, 
a hard disk drive, and a CGA display. Ensemble also comes 
with several applications. 

Motif and Open Look are usually included when you pur¬ 
chase a workstation. You can buy them separately, but most 
people don’t. As with DOS-compatible GUIs, you may need to 
buy additional hardware; the minimum configuration is a 386 
system with a VGA display, 8 MB of RAM, and the X Window 
System server software (although monochrome workstations 
and X terminals will also work). Then there’s the cost of the 
GUI—an insignificant $10 for Motif, but $295 for Open Look. 

Who Needs ’Em? 

You’ll probably never know if you need a GUI until you try one 
out. It’s usually a matter of personal taste; your level of com¬ 
puter expertise isn’t necessarily a criterion. At BYTE, some of 
the most technically knowledgeable staff members swear by 
GUIs; others just swear at them. 

If you already own a computer and you want to add a GUI, 
your choice is essentially a trade-off between performance and 
applications—and cost. If you have an older system, and you 
can live without the latest and greatest applications. Ensemble 
may be the GUI for you. If you want to run more programs and 
you need more features, check out Windows or OS/2. You’ll 
probably be interested in Motif or Open Look only if you’re 
already a Unix user. 

If you don’t own a system and ease of use is a priority, the 
Macintosh, Amiga, or Next systems with a built-in GUI may be 
a good choice. The Macintosh has more programs available, 
but the Amiga has some more advanced features that might 
make it attractive for certain applications. The Next interface is 
powerful and seamless and has great features, but there aren’t 
many application programs available for it yet. R 


Kenneth M. Sheldon is a senior editor and Janet J. Barron and 
Ben Smith are technical editors for BYTE. They can be reached 
on BIX as " ksheldon , " neural, ” and “bensmith t " respec¬ 
tively. 

Your questions and comments are welcome. Write to: Editor , 
BYTE, One Phoenix Mill Lane , Peterborough, NH 03458. 
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Wouldn't It Be Nice To Run Windows And Nd^RunOutOf to 



The 9ms Hardcard II XL Gives You Enough Room, Speed 
And Power To Run Windows To The Hilt 


Windows™ 3,0 is a great idea. But it needs the right hard drive to 
take it to the limit. 

Well, heres a way to really open it up. 

Hardcard II XL]* a 9ms J hard drive for 286/386 computers, XL comes 
in 50 or 105 MB capacities, and runs 8 to 9 times faster than your current 
hard drive thanks to a staggering 1.4 MB per second sustained transfer rate/ 
And it costs about the same as any standard 28ms drive. 

It also installs easily You only need a few minutes to get the XL up 
and running. 

That’s all it takes. The Hardcard II XL will transform your cramped, 
crowded PC into a big, powerful Windows machine with a whole lot 
more room, —, 

For more information, call 1 800 624-5545. HllS 
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There are still somel 


\bur Ethernet LAN is not one of them. 

Motorola introduces Altair™ wireless network—connectivity for your Ethernet LAN tha 
gives you all the advantages of wire, without the wire. 

An Ethernet LAN should be flexible, responding to your every movement. But with rapidh 
changing office communications needs, you may find your wired network isn’t so responsive. 

That’s the beauty of Altair wireless Ethernet. It can give your existing wired networks greate 
flexibility. Its modular, wireless technology is compatible and expandable with your curren 
wired LANs.The Altair network moves when you move. So changing, adding to or moving you 


(g. Motorola and Altair are trademarks of Motorola Inc, £'1991 Motorola, Inc, 




Ethernet LANs is almost effortless. And unlimited flexibility means you can put LANs where 
they couldn’t go before. Motorola’s patented technology makes Altair wireless Ethernet a secure, 
transparent and reliable communications solution, 

See for yourself. Call 1*800-233-0877 for more information and the name of an Altair wireless 
LAN representative near you. It’s time you 
stopped playing around with wire. ( AA ] 

ALTAIR 
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Your Hard Disk With Stacker. 


If you need more megabytes than your hard disk can swallow, 
don't buy a new drive. Stretch it with Stacker. 

Stacker is the fastest, most economical way to safely 
double your hard disk capacity. Without sacrificing DOS com¬ 
patibility. It's the new standard in real-time data compression. 

And it’s the only product of its 
kind available in both software 
and coprocessor versions. 

Stacker is fully compatible 
with Windows 3.0 and alt your 
favorite disk utilities, too. Plus, 
Stacker includes a powerful disk 
caching program for added 
performance. 

And when you add the Stacker coprocessor card you also 
get the fastest data compression in the business. 

No wonder there are already over a million satisfied users 
of Stac's compression technology. 


* Increase storage 1D0% 

- Compatible with DOS 3.x, 4.x 

- industry's fastest real-time 
data compression 

- Includes disk caching 

* Fastest, easiest installation 

* Tail-free technical support 

* 90-day money-back guarantee 


So call today and double your disk capacity tomorrow. You 
can purchase the Stacker software-only version—perfect 
for laptops—for only $149, Or get the entire Stacker high 
performance system with software and coprocessor card 
for just $229, 



Order today. Visa, MasterCard, American 
Express cards accepted. 

1 - 800 - 522-7822 

Or see your local computer/software dealer. 


fl 

© 1930 Stac Electrocute, Carlsbad, CA 
Stacker pg a Lradanvark and Stan a registered trademark of 3tac Electrqfiics 
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Tools for 
Window Workers 

Without appropriate programming tools, building window applications is difficult. 

Now there are development systems to help generate the popular graphical user interfaces. 

MARTIN HELLER, PETER WAYNER, AND BEN SMITH 



M aking applications more appealing and easier to 
use means adding complex structures and func¬ 
tions: windows, menus, buttons, scroll bars, icons, 
colors, and so forth. What might be five lines of 
programming code as a text-based program becomes 105 
lines as a window program. 

At first, developers had to build their own windows and 
menus from scratch. Libraries and toolkits for PC compat¬ 
ibles became available, but each was different. Only Macin¬ 
tosh applications showed consistency, largely because the 
interface was built into the operating system. 

Since then, however, some popular and powerful stan¬ 
dard window systems for MS-DOS, OS/2, and Unix have 
appeared. None of these window systems is sim¬ 
ple. Most of the designs use concepts from ob¬ 
ject-oriented programming (OOP), such as ob¬ 
ject classes and inheritance. Building your first 
application in any of the major window systems 
takes a substantial amount of study and many 
lines of code. It has become clear that the accep¬ 
tance of any window system takes more than the 
demands of users; it requires good tools that 
shorten the learning curve and slim down an ex¬ 
panding development schedule. 

Today there are tools, toolkits, libraries, 
graphical user interface- (GUI-) based develop¬ 
ment systems, and you-name-it for program¬ 
mers developing in any of the now-standard 
window systems. There are even tools for devel¬ 
oping in all window systems at once, (See the 
text box “A GUI for All Systems” on page 144.) 


least, there are lots of these products for Windows and OS/2 
Presentation Manager, but are they mature? Maybe not—but 
they’re growing up. If you want to develop software for Win¬ 
dows or PM, now you actually can pick and choose your 
tools. Microsoft and IBM development kits and compilers 
are still good choices, but there are lots of competing 
products. 

Veteran Windows programmers still use Microsoft C and 
the Microsoft Software Development Kit, because that’s 
what they’ve been doing for the last eight years. You really 
do not need to do the same thing. One alternative to Micro¬ 
soft C that supports Windows (but still requires you to have 
the Windows SDK) is Zortech C + +. The major advantage 


PRESENTATION MANAGER AND WINDOWS 

Martin Heller 


One hallmark of a mature technology is that 
there are lots of third-party add-on products. At 
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of ZTC over Microsoft C is, . . well, that it is C + +, so you can 
make your code object-oriented. ZTC comes with a few rela¬ 
tively simple examples of classes for Windows: The hierarchy 
descends from a root class “WBase" to classes for list boxes, 
menus, buttons, and file-selection list boxes {descended from 
the list box class). Because Windows is highly object-oriented, 
it makes sense to program it in an object-oriented language. 
Once the class hierarchies are developed, building applications 
becomes much simpler. 

If you want to build a full-blown class hierarchy for Windows 
3.0 starting with the Zortech examples, you may still be work¬ 
ing on it when Windows 3.1 ships. Fortunately, several vendors 
have already done the work for you. Glockenspiel of Dublin, 
Ireland, has developed Common View (distributed in the U.S. 
by ImageSoft). CommonView now works with ZTC as well as 
Glockenspiel's own implementation of CFRONT, 

For those who are unfamiliar with C + + , CFRONT is the 
AT&T front end that generates C code from the C++ source. 
The C code must then be run through a compiler, such as 
Microsoft C. ZTC combines the steps and produces object code 
directly from the C++ source. 

Another set of class libraries for Windows comes from CNS. 
Its C-Talk/Views has its proprietary C-Talk language prepro¬ 
cessor along with its Views class library and requires a C com¬ 
piler; C++/Views implements Views for ZTC. 

For those who prefer the Turbo approach to languages, Bor¬ 
land will shortly be shipping versions of Turbo Pascal and 
Turbo C + + that support Windows. My understanding is that 
Borland will ship a resource compiler and #include files that 
will enable you to build Windows programs without owning the 
Microsoft Windows SDK, You may, however, want to buy the 
Microsoft Windows SDK manuals; they're available at most 
computer-oriented bookstores and software stores. 

Modula-2 enthusiasts will soon be able to write Windows 
programs, too: Jensen & Partners International (JPI) currently 
has a version of its TopSpeed Modula-2 program that works 
with Windows in beta test. Rumors from the beta testers have 
bee n encou ragi ng. 


On to Presentation Manager 

Strangely, there are actually more language choices for OS/2 
PM than there are for Windows. You need the IBM Program¬ 
ming Tools and Information (PTI), the Microsoft Program¬ 
ming Tool Kit, or the 


BYTE 


ACTION SUMMARY 


When it comes to writing pro¬ 
grams with graphical inter¬ 
faces, there's more than one 
way to open a window. The 
methods range from tradi¬ 
tional programming lan¬ 
guages with special libraries 
of graphical functions to de¬ 
velopment systems that let 
you use a GUI to create a GUI, 


Microsoft SoftSet. The 
SoftSet is inexpensive 
but lacks manuals and 
examples. You can buy 
the manuals at book¬ 
stores, but you might 
miss having examples 
to copy. 

As you'd expect, the 
IBM and Microsoft C 
compilers are compat¬ 
ible with the tools. So 
are the OS/2 version of 
ZTC and JPI's Top- 
Speed C. 

FORTRAN fans can 
find OS/2-compatible 
compilers from Micro¬ 
soft and Ryan McFar¬ 
land; Modula-2 devo- 
tees will find offerings 


from Logitech, Stony Brook, and JPI. Last but not least, Ryan 
McFarland offers a COBOL compiler with PM support. 

For the Faint of Heart 

Not everyone needs to write programs from scratch. Not every¬ 
one wants to. Not everyone can: The learning curve for Win¬ 
dows and PM programmers is pretty steep. One shortcut for 
beginners is to use an application generator. Many of these pro¬ 
grams call themselves computer-aided software engineering 
(CASE) tools or even expert systems, but I don’t think most of 
them qualify in either category. 

The limitation of application generators is usually that they 
get you only SO percent to 90 percent of the way toward having a 
usable program. You still have to write code to make an appli¬ 
cation work properly. In addition, some of the tools will not 
preserve your additional code, so be careful and keep lots of 
backups. Nevertheless, you may get substantial benefit from 
using one of these tools, compared with learning to write Win¬ 
dows or PM programs from scratch. 

The list of GUI application generators, which seems to grow 
more every week, currently includes Windows Maker and Win- 
dowsMaker Professional from Candlelight Software, Instant 
Windows from WinSoft, CASE:W and CASEiPM from Case- 
Works, Proto View and ProtoGen from Proto View Develop¬ 
ment, GUI 3-in-l Proiotyper, and GPF from Mic reform at ic. 
Application generators can sometimes let you generate code for 
several different GUIs from a single design. CASE:W and 
CASE:PM claim to do this, and many other vendors have this 
capability or are working on it. Generators claim to produce 
efficient code, too. Caveat emptor: There is more than enough 
hype in the Windows market to go around. 

Development Systems 

You may not need the speed of a compiled language: If you are 
building a prototype or an interface to a “workhorse" program, 
you might prefer an interpreted system. Of course, ToolBook 
(from Asymetrix) has received plenty of media coverage. It's a 
nice HyperCard-like system with some definite advantages 
over C code in terms of ease of development but marked disad¬ 
vantages in terms of execution speed, 

ToolBook isn't the only object-oriented environment in 
town. WindowCraft by Echelon Development is another Hy¬ 
perCard-like “multimedia toolkit." Spinnaker Plus boasts the 
ability to develop and run custom information management sys¬ 
tems on Windows 3.0, PM, and Macintosh platforms. 

Then there are the object-oriented language systems. The 
granddaddy of them all, of course, is Smalltalk, and Digitalk 
has versions of Smalltalk V for both PM and Windows. Or, you 
can go for Actor (from Whitewater Systems), recently en¬ 
hanced with Actor Object Graphics, 

If you are more comfortable with C + + syntax than with 
Smalltalk, you might prefer Object/1 from database vendor 
MDBS, also for Windows and PM. Object/1 has the distinction 
of coming with a full relational database system (derived from 
Knowledgeman) built in; it also has built-in interfaces to SQL 
Server and to the vendor's own high-performance transaction- 
processing database, MDBS IV. 

Databases Galore 

On the PM side, three more development systems boast data¬ 
base interfaces: Easel (from Easel Corp,), Application Man¬ 
ager (from Bower's Development), and Mozart (from Mozart 
Systems). These systems tend to know a lot about IBM's OS/2 
Extended Edition database module and about DB2 S HLLAPI, 
EE Communications Manager, and all that Blue stuff, Mozart 
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Here Are Six Things 
You Should Know About 
Windows' Development 


MDfCREATESTRUCT. 
WMJMCLBUTTQNBLCLK, hDfg, 
itemD, wMsg, wPoram, iParam, 

These are examples of the obtuse 
data types, messages and system 
calls you need to learn to develop 
Microsoft Windows applications, 

But with the right toots, the pain 
and difficulty of Windows develop¬ 
ment can be eased. 

So, if you're thinking about devel¬ 
oping for Windows, here are some 
things you should know.., 

Develop FAST 
— In Standard 
Languages! 

Forget tong learning curves. 
Forget unfamiliar langu¬ 
ages. CASE:W™ Is a devel¬ 
opment toot that lets you create 
Windows applications fast, using 
programming languages you know, 
like C, C++, COBOL, and others. 

You design the interface with a 
WYSIWYG-levei prototyper. Then 
CASE;W generates tight, well docu¬ 
mented code — in standard lan¬ 
guages — like you'd write yourself. 
Since CASE:W builds the code for 
your interface, you can concen¬ 
trate on the application logic. 

By using a knowledge-base that 
experts liken to having a Windows 
specialist at your side, CASE:W 
cuts Windows development time 
as much as 80%. And there are 
no run times or royalties to pay. 


Develop It for 
Windows Today 
Run It On OS/2 
Tomorrow 

Windows, OS/2 PM, Motif...C, C++, 
COBOL, XVT... straight-forward or 
complex GUI development...Your 
development tools need to adapt 
to your corporate strategy — today 





and tomorrow. That's why CASE- 
WORKS™ offers a wide variety of 
products that provide the platform 
and language independence 
today's changing computing 
environment demands, 

Interfaces designed using CASE- 
WORKS products can be migrated 
among platforms and languages, 
preserving your development 
investment as your environments 
change. This interface interoper¬ 
ability makes CASEWORKS the 
leader in standard language GUI 
development tools. 


Say Goodbye 
to Development 
Restrictions 


5 The role of an applica¬ 
tion development tool is 
to improve your produc¬ 
tivity without introducing unneces¬ 
sary restrictions or limitations. That's 
why it's easy to merge your logic 
with the CASE:W generated code. 
And why you can add code direct¬ 
ly to the CAS£:W generated code, 
and save the changes through our 
re-generatian facility. 

Microsoft 

Chose CASE:W 

CASE:W is a strategic 
and easy way to 
develop Windows applications," 
That's what Microsoft" discovered 
when It searched for a Windows 
development tool to market with 



its QuickC compiler. And that's why 
you'll find QuickCASE:W™ in every 
package of QuickC for Windows™ 
Microsoft sells. 


■UjT The Press 
Picks 

y) CASE:W 

' 7 * * 
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You don't have to fake our word 
(or Microsoft's) that CASE:W is the 
best Windows development tool 
around. PC Magazine said 
"...every Windows development 
group should have a copy/' And 
PC WEEK lauded "It's hard to 
imagine that GUI development 
could get any easier," 


You Can Learn 
More in Our 
Free Windows 
Development 
Guide 


Discover how easy Windows de¬ 
velopment can be by ordering 
CASE:W today. Or, ask for our 
comprehensive guide on "What 
You Need To Know To Develop 
Windows Applica¬ 
tions Now!" it 
includes a step- 
by-step descrip¬ 
tion— including 
sample code — 
of how an actual 
Windows applica¬ 
tion was developed, 

CASEWORKS" 

T V T ▼ 

1 - 800 - 635-1577 

1 Dunwoody Park, Suite 130 
Atlanta, GA 30338 
(404) 399-6236 • Fax (404) 399-9516 

CASE:W, CASE:PM and CASEWORKS are trademarks of 
CASEWORKS, Inc. AN other products referenced are 
trademarks oF their respective companies. 
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has the distinction of running under DOS (in character mode) 
as well as under PM. 

Of course, if you're working with a database, you may not 
need to look further than your database vendor. Omnis 5 appli¬ 
cations can be ported transparently between Macintosh and 
Windows and are relatively easy to design. Superbase 4 offers 
its own programming environment, and dBFast/Windows is for 
dBASE users wanting to move to Windows* dBFast claims also 
to offer complete portability to the Macintosh* 

If you speak Structured Query Language, you might like 
Gupta’s SQL/Windows front end. For performance, db-Vista 
(from Raima) and MDBS IV run under Windows and can give 
you excellent results as long as you understand Codasyl and 
Network database models. Fve built applications with both 
databases, but I write my code in C and use the bare Microsoft 
toolkits, too. 

AI 

One of the more striking things about last fall’s American As¬ 
sociation for AI meeting was how many of the exhibitors had 
products for Windows, both in the expert-system and neural - 
network areas. Kappa PC from IntelliCorp combines OOP with 
a frame-based expert system; this is a major-league product, 
but it also has a major-league price: $3500. For that, you can 
buy about five copies of Knowledge Garden's KnowiedgePro, 
which combines hypertext with an expert system. And I can't 
even List all the neural networks that run under Windows. 

Bridging Applications 

If you want to build a workstation from several Windows appli¬ 
cations, you might want to look into the Bridge Tool Kit or 
Bridge Batch, both from Softbridge. Or you can use the macro 
languages built into Word for Windows, Word for PM, Ami 
Pro, or Excel as your starting point and spin a web between 
applications with Dynamic Data Exchange. 

BUILDING FOR THE MACINTOSH USER INTERFACE 

Peter Wayner 

When Apple introduced the Macin¬ 
tosh, it didn’t announce just a com¬ 
puter but an entirely new way of pro¬ 
gramming. The machine not only had 
a CPU and memory, but it also had a 
ROM chip filled with routines that 
would do much more than access the 
disk files. Every Macintosh program 
interacted with you through these 
standard Toolbox routines for creat¬ 
ing windows, menus, radio buttons, and sliders. Apple wrote 
guidelines for the user interface that specified the right way for 
all Macintosh software to look and operate. 

Unfortunately, all the easy life of the user mandated plenty 
of work by the programmer. The Toolbox routi nes for manipu¬ 
lating the user interface were well designed and extremely 
modular; but at the beginning, programmers found it almost 
impossible to start writing software for the Macintosh without 
having first learned a large fraction of the Toolbox. That has 
changed. There are now several different approaches to pro¬ 
gramming with the Macintosh toolkit that blend different 
amounts of OOP, graphical programming, and compiler and 
interpreter techniques* Each of them makes it easy to build sim¬ 
ple Macintosh applications in a day. Doing more complex work, 
though, still requires a certain amount of diligence. 


Closet Secret 

The skeleton application was the first solution developed by 
programmers to handle the complexity of the Macintosh. Many 
standard applications contained the same basic code for dis¬ 
patching the mouse and keyboard events to the proper proce¬ 
dures. Programmers quickly realized that these common rou¬ 
tines could be abstracted and stored as a code skeleton. Writing 
a Macintosh program was accomplished by making a copy of 
the skeleton code and adding the new code for handling the dif¬ 
ferent parts* 

There may be as many skeletons as there are dedicated Mac¬ 
intosh programmers, but some of the most popular ones are in 
the public domain and distributed freely. Transkel is one popu¬ 
lar skeleton, and it comes in two versions: for picture and text* 
It can be found in archives and user-group libraries around the 
country* (It is also available on BIX.) Many power program¬ 
mers still swear by skeletons, because they can generate the 
cleanest code. Of course, only power users can achieve this 
nirvana. 

Objectify Me 

Apple also realized that programming the Macintosh often in¬ 
volved many repetitive processes that could be abstracted. They 
distilled these standard fragments of code into a set of objects 
called MacApp, which run in the MPW. This system is sub¬ 
stantially more sophisticated than a skeleton, because the entire 
structure is designed in an object-oriented way. Thinking of the 
Toolbox and the user interface with the object-oriented meta¬ 
phor makes programming much simpler. In this view, the eon- 
trols^like radio buttons, menus, or slide bars—and the win¬ 
dows are enchanted objects that accept orders from one 
another. MacApp passes these messages around in the back¬ 
ground, and the programmer, in theory, needs to worry only 
about hooking up the correct button to the correct procedure for 
handling it. MacApp does the rest. 

Before, a programmer who wanted to add a window would 
need to duplicate the code for opening the window, updating it, 
and controlling the buttons and gadgets on it. A programmer 
using MacApp would just issue the command to create a new 
window object and add the objects for the buttons and controls. 
The standard code for manipulating a window's drag bar, its 
scrollers, and its other features would be automatically bundled 
in by the compiler. MacApp would also bundle the code for 
handling all the different buttons and controls* The program¬ 
mer does not need to even know about skeletons or worry about 
doing most of the work. 

Symantec has also added a set of objects, called the Think 
Class Library, to its popular C and Pascal compilers. These are 
quite similar to MacApp, and they provide much of the same 
support in the same object-oriented style* Some nuances are 
different, but the basic theme and usage are the same. These 
libraries are included with the latest versions of the company's 
compilers (4.0 for C and 3*0 for Pascal) in a reasonably priced 
package* 

To programmers, the one great advantage of these object-ori¬ 
ented systems is that it is easy to add to them and share each 
other's code. One company, Lexington Software Design, is 
selling by subscription a product called Prcpare( ) for extend¬ 
ing the Think C Class Libraries. You get six issues as they 
emerge from the shop, and each contains a number of different 
useful objects. The first issue, for instance, contains a sophisti¬ 
cated list-manager object and a directory browser that is mod¬ 
eled after ResEdit's structure. Those who subscribe to Pre- 
pare( ) will find it easy to build these into their own code. At 
the present time, three issues have been published, and the 



142 BYTE • JUNE 1991 










For windows, CAD, DTP 
and Color! 


• L-p to 1024 x7f»H resolution 

• 8, l(i, 24 bit color' 

• T1 34010 pmce.ssor-fiOMHz 

• Built-in VGA For compatihilit 

• 1 megabyte VRAM 

• 2 megabytes DRAM 
(Model KB 1024 + 2 ) 

• Includes TIG A 2.0, Microsoft 
Windows 3.0 (2.10 colors) and 
ADI 4.0 4,1 drivers 


PC Magazine’s 
Editors’Personal Best 1990 

Byte’s 

Best Products of 1990, 
Award of Merit 

PC World’s 
Best Buys in 
Windows Hardware 
Optimal Workstation 


Here’s what the experts are saying 
about the hottest high performance 
graphics board available- 
the Hercules Graphics Station Card”’! 

‘At $1,024, the Hercules Graphics 
Station Card is state of the art at 
an exceptional price.” 

InfoWorld, Hercules’ 34010 Graphics Board 
is State of the Art, Erie Azinger, Sept 8,1990 


“ . .1024 x 768 non-interlaced 256 colour 
mode is the only way Windows should 
ever be run.” 

Personal Computer World, Guy Sum-brick, Hercules 
Graphics Station Card, June 1990, UK 


“If you do a lot of different kinds of graphics 
but don’t want to spend too much, the 
Graphics Station Card is for you. 

Highly recommended.” 

CADalyst Ralph Grabowskz, August 1990 


“The Hercules Graphics Station Card combines 
an extraordinary set of features designed to handle 
your most. . . well.. . Herculean graphics tasks.” 

PC Magazine, Ibm Unger, Best of1990, January 15,1991 


. .Hercules will have proved, twice, that you 
don’t have to be IBM to set standards.” 

Personal, Computer World, Guy Swarlyrick, Hercules Graphics 
Station Card, June 1990, UK 


'll) find out where you can buy your 
Hercules Graphics Station Card, 
call 800 532-0600, ext. 745. 

of People 111 High Standards! 


© Copyright HM1L Hercules Computer Technology, Inc. 921 Parker Street. Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks of 
1 lereules ComputerTbch noiogy. Inc. Aft other product names are trademarks of their respective owners, whoare not associated with Hercules. *24-bit color supported 
today by Tompra from Mat.henmi.icf. Hercules Art Dept„ Autodesk 3D Studio. AutoCAD Rel, 11. AutoSKade and Autodesk 3D Studio require G3 1024+2 model. 
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A GUI for All Systems 

Steve Carpenter 
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BIX needed a friendlier t more graphical face that would look 
and feel the same on a variety of computers. The company it 
contracted used XVT to develop this look, which will he 
available for Windows r Macintosh , Amiga, and other systems. 


I magine writing one in¬ 
teractive, graphical ap¬ 
plication and having it 
run without and source 
code changes—not even 
conditional compilation—on 
all the major graphical user 
interface/window systems: 

Open Look, Motif, Presen¬ 
tation Manager, and the 
Mac, Sound unlikely? This 
is exactly what Extensible 
Virtual Toolkit (XVT) by 
XVT Software of Boulder, 

Colorado, offers: a pro¬ 
gramming interface featur¬ 
ing source code portability 
between all these window 
systems. (See “A Virtual 
Toolkit for Windows and 
the Mac," March 1989 
BYTE, and “Bridging Trou¬ 
bled Waters," April 1990 
BYTE.) 

You could say XVT is a generic win¬ 
dow system. Therefore, any developer 
in an organization that's concerned with 
protecting software investment should 
become familiar with XVT. Not sur¬ 
prisingly, one such concerned organiza¬ 
tion is the ITS. government. XVT is on 
the government's list of recommended 
application portability technology. 

Another such organization is BIX, 
which recently contracted Soft words to 
develop a user-friendly graphical front 
end to its on-line conference system (see 
the photo) using XVT. BIX director 
Stephen Laliberte says, “BIX subscrib¬ 
ers embrace every imaginable type of 
computer, and we wanted to have the 
same functionality across a variety of 
platforms." According to Laliberte, the 
new interface will be available for PC 
compatibles, Macs, Amigas, and other 
systems. It will let users point and click 


to join conferences, read mail, edit mes¬ 
sages, and perform other previously 
command-oriented functions. 

XVT implements a single, layered in¬ 
terface with a set of libraries (one per 
target GUI) and a common C language 
header file. Each library and header file 
combination, with accompanying util¬ 
ities, tutorials, and documentation, 
forms one XVT product. Together, the 
library and header file present you with 
C functions that transparently invoke 
the native functions of the target GUI, 

This approach might suggest that 
XVT supports only those functions 
common to all the target GUI/window 
systems. This is not so. If a function 
does not exactly map into all the target 
GUI systems, XVT makes the layer 
“thicker” to support a higher level of 
function abstraction. For example, 
since type fonts are often different be¬ 


tween systems, XVT han¬ 
dles user font changes inter¬ 
nally for each target GUI 
system. Your program does 
not have to handle the par- 
ticulars of the font you 
select, but just an abstract 
change of font. 

Does this mean XVT ap¬ 
plications work slower than 
native GUI applications? I 
compared a native drawing 
application with a drawing 
application that used the 
XVT interface XVT-Draw. 
After a painless XVT in¬ 
stallation on a Mac Plus and 
compilation with Syman¬ 
tec's Think C, I noticed no 
difference in performance 
between XVT-Draw and the 
native MacDraw. 

There are other issues to 
consider: Some GUI/win¬ 
dow systems have functions not pro¬ 
vided on other systems. If you need 
those functions to do your job, then 
XVT is not for you, XVT also requires 
particular versions of tools on target 
platforms. On the positive side, XVT 
looks easier to program than Microsoft 
Windows does. Comparing an XVT 
Hello World program and the Hello, 
Windows program in Charles Petzold's 
Programming Windows , 2nd Edition, 
shows that similar functions can be pro¬ 
grammed with fewer XVT statements. 
Whatever makes notoriously complex 
GUI programming easier is a boon to 
programmers! 


Steve Carpenter is an independent 
consultant specializing in event-driv¬ 
en software and open systems technol¬ 
ogy. He can be reached on BIX as 
' ‘scarperuer ,M 


other three should come out during this year. After that, all six 
will be available as one package. 

Draw Me 

Even though OOP is an easy way to think about the Macintosh, 
it is still very textual. The GUI is created in MacApp with 


words, not pictures. Many people asked, “Why not write a 
graphical program that lets a programmer draw an interface on 
the screen and create Macintosh interfaces the Macintosh 
way?” Several companies have done just that. Smethers Barnes 
markets Prototyper, and Bowers Associates sells AppMaker. 

Both let you build menus, windows, and control objects and 
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The Microsoft Windows 3.0 
Development Tool That Deuvers 
From Start To Finish. 


C ++ /Wews is a development too! for C++ progrn miners 
that riot only reduces the complexity of Microsoft 
Windows 3.0 but also slashes development time by-up 
to 75%, 

Delivers on the promise of Object-Oriented 
Programming (OOP). 

Encapsulates more MS Windows 3.0 functionality titan 
any other tool on the market today. Get MS Windows 
applications off to a fast start with a framework of over 
“5 tested and ready-to-go C++ classes. 

Has the most complete C++ class library for MS 
Windo ws Development. 

Get started with graphical user interface classes such as 
windows, views, bitmaps, dialog boxes, menus, popup 
menus, graphics, regions, pens, brushes, controls, 
buttons, listboxes, valuators, editors, printers and much . 
more. Organize your data with foundation classes such 
as containers, collections, sets, dictionaries, files, strings, 
streams and so-on. Use other classes to manage Lhe 
persistence of objects across files, to perform serial 
communications, and to activate timed events. 


Provides support for the entire project. 

Comes with g complete OOP development environment 
including the first fully functional C++ class hierarchy 
Urou ser Also includes an /iircrface Generator.ibr building 
C++- dialog classes and a Documentor for automatically 
producing high quality documentation of your classes. 

Integrates leading-edge technology. 

Combine C++ Views with Borland C++ or Zortech C++ 
for a cost-effeaive and highly productive development 
environment for building your next generation soft¬ 
ware systems. 

Pays for itself on even the smallest project" 

Only $495.00 with no royalties, 

Comes complete with source code. 


from CNS, Inc. 

CNS, Inc., Software Products Dept. 

1250 Park Road, Chanhassen, MN 55317 

(612J-474-7600 ■ FAX (612)-474-6737 wivih ao, 

: Copyrigbl 1990 CNS. Inc. All nohts reserved Micrasati is a rocjikierad. hacta'nafk.Gf Microsoft Ccipbralion. 
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then move, shrink, and grow everything on the screen with the 
mouse until it looks just right. Prototyper lets you simulate how 
the buttons interact, but this is limited to simple operations like 
opening or closing a window. AppMaker and Prototyper can 
“compile' 1 these descriptions of the application into either C or 
Pascal. The C or Pascal compiler converts these languages into 
the basic machine code and Toolbox calls to build the user in¬ 
terface on the screen. AppMaker 1 s code generator produces 
code for the Think Class Libraries, Smethers Barnes says it 
will have a Think Class version available soon. 

AppMaker and Prototyper have a basic skeleton inside as 
well as little skeletons for each of the possible window, menu, 
or control objects. When compilation begins. Prototyper or 
AppMaker customizes the various skeletons and glues them to¬ 
gether in the right way. The result, however, is a hollow fa- 
cade—it C an only move the controls on the screen. You must 
create all the interior code for manipulating data and doing the 
actual work. In many cases, you must also provide the addition¬ 
al functionality for making an object work. When I created a 
list with Prototyper, the software generated a comment that 
sent me poring through Inside Macintosh. AppMaker lets you 
solve these problems once and for all, because you can edit the 
skeleton fragments it uses. The software is useful for an expert 
programmer who wants to save time, or an experienced pro¬ 
grammer who doesn't know anything about the Macintosh 
Toolbox. The absolute beginner, though, will quickly get lost 
when trying to modify the intermediate C or Pascal code. 

Apple's version of Allegro Common Lisp also comes with 
graphical software for creating GUIs, This development envi¬ 
ronment is a hybrid of object-oriented approaches like MacApp 
and graphical techniques. The software has a nice graphical 
editor for creating windows and controls, but it spits out ob¬ 
jects, not skeleton code. People who use Lisp should find this 
perfectly acceptable and expected. These objects are custom¬ 
ized for your particular windows. When you attach the rest of 
the program for handling the internal logic, you can do it within 
the object-oriented metaphor of message passing. The windows 
are just additional objects in the structure. 

Interpret My Lips 

Everything described so far could properly be called com¬ 
pilers. The GUI is created by drawing or writing specifica¬ 
tions, and the software converts these specifications into ma¬ 
chine code directly or via an intermediate compiled language 
like C or Pascal. Another class of software tools includes what 
are essentially interpreters. These programs, which include the 
famous HyperCard (now distributed by Claris), the newer Ser- 
ius (from Serius), and Prograph (from The Gunakara Sun Sys¬ 
tems) have their own intermediate languages for describing the 
user interface. These descriptions are interpreted when the 
software is run by another program. The latest version of Pro¬ 
graph, 2.0, includes a compiler for creating object code, 

HyperCard and the similar Supercard (from Silicon Beach 
Software) are software programs that interpret “stacks" of 
cards. Each card can contain a number of controls, edit boxes, 
and picture windows. The software interprets mouse-clicks by 
looking at the instructions for the controls and then calls the 
right routines. For some reason, it doesn't seem natural to in¬ 
clude HyperCard with the rest of these tools, but this may be 
because the system is aimed at every Macintosh user, not just 
the programming aficionado. These programs are, though, two 
of the fastest ways to get an interface working on the Mac. The 
downside is that you need to be running the same program. 

Serius and Prograph are two of the more ambitious approach¬ 
es to Macintosh programming. Everything, from the creation 


and location of the controls to the instructions that describe 
them, is described graphically. Everything is a picture. You 
don't type out lists of instructions, but you create icons for op¬ 
erations like addition and subtraction and string these icons like 
pearls. The data flows out of the windows and controls and 
down the lines between these operational icons, which change 
the data. Ultimately, it reappears at the other end to be dis¬ 
played by a window. These pathways act like variables contain¬ 
ing the data. 

Serius, however, stresses that its program should not be 
thought of as just a graphical language. The software comes 
with a wide variety of objects that handle the standard func¬ 
tions as well as some of the newer ones. There are objects for 
files, numbers, and text as well as CD-audio and network com¬ 
munications. This spring, the company plans to introduce a 
spreadsheet object that lets naive users put a spreadsheet inter¬ 
face to whatever they want. There is also a complete set of func¬ 
tions for handling a database of objects and files. The sample 
functions contain a mail program with a few simple specifica¬ 
tions. The tricky details of communicating with AppleTalk and 
passing data are handled behind the simple facade of icons and 
pathways. If the wide range of standard functions and objects is 
not sophisticated enough, you can create your own in Pascal if 
you follow the proper interface specifications. To do this, you 
need the special developer's version of Serius. 

When the program performs as you want, Serius creates a 
stand-alone application containing an interpreter and the in¬ 
structions distilled from your icons. This production adds an 
additional overhead so that even simple applications will re¬ 
quire over 10QK bytes of disk space. If you use this software, 
you trade clean and efficient code for the ability to develop an 
application quickly. 

Prograph is another visual programming language with a so¬ 
phisticated concept. It is not so much a set of objects to be 
strung together as a completely new OOP language for handling 
all problems. Serius could probably be described as a sophisti¬ 
cated interface-building system. If you want to do anything 
original or different, you need to build your own objects in a 
traditional language like Pascal. Prograph, on the other hand, 
is a pictorial data-flow language that contains icons for han¬ 
dling base operations like strings, lists, arithmetic, and practi¬ 
cally anything else you could want. There is no need ever to fire 
up the Pascal compiler again. If you want to create something 
special, there are special icons you can use to call any Macin¬ 
tosh Toolbox routine. If these still aren’t enough, you can at¬ 
tach C code resources as Prograph primitive icons. 

Prograph contains the standard number of tools for creating 
good user interfaces. These are interpreted by the system, 
which contains nice facilities for debugging a program. The 
compiler will also generate fast code. Dataflow languages like 
Prograph are popular with researchers examining parallel pro¬ 
cessing, because they make it easy to split jobs into bits that can 
be done at the same time. This feature really doesn't mean any¬ 
thing to Macintosh users, but it is conceivable that it may come 
to be valuable when the Macintosh starts running several pro¬ 
cessors together. 

XVT is a toolkit built for programmers who need or want to 
run their software on the Macintosh, Microsoft Windows, PM, 
and Modf. (See the text box “A GUI for All Systems. 11 ) 

A Wide Range 

There’s no question that a wide range of products exists for 
creating GUIs for the Macintosh. The object-oriented exten¬ 
sions like the Think Class libraries and MacApp and the simple 
visual editors like AppMaker and Prototyper are probably the 
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best items for accomplished programmers. They are quite use¬ 
ful tools, but they often require a bit of tweaking to get things 
perfect. The reward for this, though, is efficient code. The 
complete systems like Serius and HyperCard are much more 
accessible for the beginner. These systems often find more use 
in custom programming environments like corporate computer 
shops. The systems make it easy to get something running 
quickly, and the trade-off may be in the efficiency and size of 
the code. 

These systems will not, though, absolve you from the need to 
think logically. They might be better described as new, more 
powerful computer languages. The hype for these products 
might imply that someone who can't program a VCR will magi¬ 
cally be able to create Macintosh applications, but this is simply 
not true. The systems make life easier for programmers, but 
they will not do everything. 


THE NEW UNIX LOOK 

Ben Smith 


Although later than Macintosh, DOS 
Windows, and PM in establishing 
some serious standardization on win¬ 
dow environments, the Unix commu¬ 
nity has pretty much decided that the 
X Window System is the basis of its 
GUT The exact appearance and be¬ 
havior of that interface, however, are 
still open to question: Will it be Open 
Look (from AT&T and Sun Microsys¬ 
tems), or will it be Motif (from the Open Software Founda¬ 
tion)? 

Writing applications that use X Window is notoriously diffi¬ 
cult for programmers coming from the text-based Unix world. 
Before you can do anything specific to your user interface, you 
must, at least, do the following: 



Psion Organiser II Features: 

* LCD, 2 line * 16 character, or A 
line * 20 character, viewing angle 
adjustments: 

* 8 models to choose from, with 
numeric, alpha-numeric, ext ended 
character key pads 

* Bar code pens, slot readers, 
CCD and Laser Scanners, 
Magnetic Swipe Readers 

* Removable / interchangeable 
battery backed, cartridge RAM 
memory modules up to 512k 

‘ RS-232 Serial communications 

* Full range of development tools 

* RS-485 Networks 



* Hayes Compatible 212 modems 


* Bell 202 acoustic modems 


* Direct Interface to AS4QQ & System 36 through 
Control + Link software 


* Integral printers with 20, 40, 60, 80 character print width; 


impact or thermal 

Ruggedized & environmemalazed optjon s available 


60 % 

| MAINFRAMES 
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■ HANDHELD & 

MOBILE COMPUTERS 


* establish interprocess communications to the X server 

* define a window 

* communicate the window properties to the window manager 

* create the resources (user-definable application properties) 

* map the window to the screen 

* set up the event-handling 

* start the event loop 

* generate graphical output in response to events 

* shut down the application properly when done 

Although each of these steps can be as simple as a few lines of 
source code (with higher-level library functions, some are re¬ 
duced to a single line), there are nearly 200 X-specific func¬ 
tions and variables to work with. 

Working with X Window at this level gives developers tre¬ 
mendous freedom to create applications with any style they 
want. But they must define that style. The potential danger is 
the same anarchy and dissimilarity that exist in the user inter¬ 
faces of MS-DOS applications. True, companies such as DEC 
and Hewlett-Packard have strongly enforced style guides for X 
applications, but each is different. Most applications are being 
developed outside of these mega-companies. 

At the same time that X Window was starting to gain accep¬ 
tance as the possible common user interface. Sun was becom¬ 
ing a popular graphics workstation. Yet Sun's GUI—Sun- 
View—didn't use X Window. It is based on a completely 
different protocol and graphics model—a proprietary one. So 


DESIGNED TO GO. 
EVERYWHERE- ANYTIME 

Psion Mobile Computers are 
light {a mere 4.3 lbs.) They're 
compact (the size of an A4 
sheet and only 2 inches thick). 
And their slim, clam-shell 
design is such that they invite 
being picked up and carried as 
easily as a book. 

VERY EASY TO USE. 

follow, intuitive-to-use screen 
display, a touch-pad that's even easier to use than a 
'mouse’, and the capability to digitize voice, Graphic 
Interface models can be mastered very quickly. 


XEC Computer Products, Inc 

13630 58th Street North, Suite 103 
Clearwater, FL 34620 
Ph: (813) 531-1422 Fax: (813) 530-5975 
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when Sun and AT&T became partners, much of the rest of the 
Unix community reacted by forming the Open Software Foun¬ 
dation, and Motif was conceived as OSF’s first product. (See 
“OSF/Motif; 1 page 230, May 1989 BYTE.) 

Motif is a standard for X applications; it has a well-defined 
appearance and behavior for applications. Not only that, but it 
follows much of the style of PM, and it was accepted by a major¬ 
ity of the major Unix companies, including IBM, DEC, and 
HP. (Motif won an award of excellence from BYTE for its polit¬ 
ical achievements as much as for its good looks.) 

The AT&T and Sun relationship spawned a competing GUI: 
Open Look. This one also runs on X Window but has much the 
same style as SunView. (See “Face to Face with Open Look," 
December 1988 BYTE.) 

Open Look and Motif offer the developer the tools to follow 
their appearance and behavior guidelines. Both provide OOP 
utility, and both involve a level of programming with greater 
complexity than simple X Window (an oxymoron if there ever 
was one). 

Motif offers the User Interface Language (UIL) for describ¬ 
ing the use of the widgets and gadgets that make up a Motif 
application. AT&T (actually, Unix System Laboratories) has 
XView—really just a set of tools designed to facilitate porting 
from SunView to Open Look, but also used to build any new 
applications that are compliant with Open Look. No matter 
which might be the better user interface (see “Window Wars" 
on page 124), neither was going to gain dominance (let alone 
acceptance) until there was an easier way to build applications 
than hand-coding the user interface. 

Solutions 

Companies such as IXI of London, U .K., were eager to develop 
Motif applications. They realized that the quickest way to make 
programmers productive in this rich and complex environment 
was to first develop a Motif program for developing Motif pro¬ 
grams. IXFs Motif development system is for its own in-house 
use, but the final result of its effort is X-desktop, the Motif 
application most commonly bundled with Motif. 

Integrated Computer Solutions of Cambridge, Massachu¬ 
setts (its offices are just a few blocks from OSF central), has 
produced the Builder Xcessory, a GUI-based user interface 
builder and testing system for Motif applications. It can read in 
and generate Motif s UIL as well as generate C code. You drag 
and drop icons of Motif widgets and stretch and move them on 
your parent window, change the attributes and resources, and 
view the class relationships of your elements. You then create 
program stubs for the C code that will perform callback actions 
that widgets will use. Development, testing, and management 
of these underlying routines must be done outside of the Builder 
Xcessory. (ICS also provides libraries for X Window System 
11, Motif, and Open Look.) 

On the Open Look side of WYSIWYG user-interface build¬ 
ers, Sun has produced the GpenWindows Developer's Guide 
(DevGuide—Guide is an acronym for Graphical User Interface 
Design Editor). You use DevGuide in a similar way to ICS’s 
Builder Xcessory: dragging widget icons onto a window and 
defining their attributes and actions. As with Builder Xces¬ 
sory, DevGuide only goes as far as the user interface. 

Visual Edge of St. Laurent, Quebec, Canada, is the develop¬ 
er of UIM/X, one of the first of the Motif Style Guide-com¬ 
pliant application builders to provide WYSIWYG application¬ 
building tools for X Window. With UIM/X, every facet of the 
Motif toolkits is available to the developer. The design is con¬ 
sistent with the normal process of creating a GUI application. 
The complexity of developing an X Window-based application 


is greatly simplified by this design and development system. 

The first step is the layout of an application’s windows. You 
select the widgets and gadgets from menus and drop them on 
the windows. The action of selection, placement, and resizing 
of widgets is consistent, since UIM/X is, in itself, fully compli¬ 
ant with the Motif guidelines. As you create the look of an ap¬ 
plication, you can change the properties of each widget individ¬ 
ually or as a group, because the organization of all the elements 
follows the philosophy of OOP: child widgets inherit the prop¬ 
erties of the parent. 

The second step in creating an application with UIM/X is 
attaching behavior and action to the widgets. Not only can you 
specify Motif toolkit (Xm) actions and behavior, but you can 
also reference any X intrinsics (Xt) and X function calls, or 
even write your own. 

The third phase is testing. Because UIM/X has a built-in C 
interpreter, you can test any C routines that you may use as call¬ 
backs. 

Unlike the Next Interface Builder, with UIM/X, you must 
drop into a standard shell to create and run the project manage¬ 
ment utilities such as make and sees. UIM/X does not use Mo¬ 
tifs UIL but instead has its own tables and runs and generates 
C source code. 

If you plan on developing for Motif and Open Look with 
UIM/X, you’re in luck. Visual Edge has an Open Look version 
for developing Open Look applications, 

WhaUs Next? 

Running counter to the X trend is the NextStep user interface, 
which doesn’t support X Window (as yet), let alone run under 
it. Also, it is available only on the Next system and the IBM 
RISC System/6000, 

However, NextStep shouldn't be discounted: developers who 
have a free choice will often pick NextStep because of Next’s 
Application Kit and Interface Builder. For example, despite the 
lack of Next dominance in the Unix environment, Lotus pro¬ 
grammers began with Next when they developed their state-of- 
the-art spreadsheet, Improv. (See “What’s NeXT After 1-2- 
3?,“ October 1990 BYTE.) 

The Interface Builder is more than the name implies; more 
appropriately, it should be called the Builders Interface, be¬ 
cause it is the front end to all the steps of developing an applica¬ 
tion for NextStep: designing, coding, and debugging, as well as 
managing the collection of source and object files that are part 
of a complex project. 

The most visual of all the elements of Interface Builder are 
the tools tor designing the user interface and associated icons. 
The Next libraries contain all the classes, methods, and func¬ 
tions of the Application Kit. You link in the tools for sound and 
music. And you can create your application using Objective-C 
as well as C. 

The developer’s interface is a fine example of NextStep pro¬ 
gramming: a combination of a GUI, a graphics application (the 
interface builder), and some pretty standard utilities that are 
hidden from view. ■ 


Martin Heller , a contributing editor for BYTE, develops soft¬ 
ware in Andover, Massachusetts, and is writing an advanced 
Windows programming book to be published this fall by John 
Wiley & Sons , You can reach him on BIX as “mhelier ." Peter 
Wayner, a consulting editor for BYTE, is working toward a 
Ph.D. in computer science at Cornell University. You can con¬ 
tact him on BIX as "pwayner. " Ben Smith is a BYTE technical 
editor and the author of UNIX Step-by-Step (Howard W. Sams 
& Co ,, 1990), You can contact him on BIX as “bensmith . ” 
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We're Making It Easier To Decide. 


Bend Us. Shape Us. 


AnyWay 


Want To. 


As long as you love us, it's all right. And 
love us you will. Statistical software from 
SPSS is designed to work the way you 
work. By giving you the power to enter, 
edit, manage, analyze and present data 
on virtually every type of PC, worksta¬ 
tion, minicomputer and mainframe. By 
giving you better decision-making ability 
through the most comprehensive set of 
statistical procedures available. And by 
giving you a choice of options to meet 
your specific data analysis needs. So if 
you're thinking about statistical software, 
think about flexibility. Because flexibility 
means value. And when it comes to value, 
we top the charts. 


The Accessibility of SPSS makes it ideal 
for beginners and advanced users alike. 
With its straightforward menus and con¬ 
text-sensitive help and statistical glos¬ 
sary, SPSS gets you started fast. And with 
the help of our time-saving programming 
facilities, including macros and a matrix 
language, you’ll have the power to go 
deeper even faster. And regardless of 
your experience with statistics, you'll 
be supported by the documentation and 
training that's set the industry standard 
for over 25 years. Documentation that 
InfoWorld calls "'The Best in the 
Business.” 


The Statistical Procedures in SPSS 
give you the power to examine data more 
thoroughly, revealing patterns that might 
otherwise go unnoticed. We offer the 
most in-depth group of statistical proce¬ 
dures available, including univariate and 
multivariate descriptives, model building, 
hypothesis testing, clustering and classi¬ 
fication, survival analysis, time series and 
perceptual mapping. No matter what your 
question, SPSS provides the flexibility to 
find the answer. 


The Data and File Management 

capabilities of SPSS give you unparal¬ 
leled flexibility when preparing data for 
analysis. With SPSS, information can be 
quickly reorganized, cleaned and trans¬ 
formed, regardless of size or structure. 
Multiple missing values for nonresponses 
can be defined and labeled according to 
your specifications, while built-in controls 
easily manage information stored in com¬ 
plex file formats, including custom file 
formats. Self-documenting portable files 
give you the freedom to move your analy¬ 
sis from one computing environment 
to the next, saving time and resources. 
And because SPSS supports most popular 
microcomputer file types including 
Lotus f DBF and SYLK, and offers free 
interfaces to such leading SQL-based 
database management systems as 
Informix™ ORACLE® and Sybase,™ 
there's no need to re-enter data or 
write out intermediate files. 


The Choice of Options offered by SPSS 
provides the flexibility to meet both you 
immediate and future data analysis need 
Unlike other statistical packages, we giv 
you more than just the ability to choose 
between the options you may or may 
not need. We give you a choice of option 
designed to work together. Options that 
work as a system, providing the best po< 
sible software solution. Options for data 
entry and editing. Or producing publica¬ 
tion-ready tables and reports. Options 
to analyze the past and help predict the 
future. Or to present your results with 
over 40 high-impact color displays, in¬ 
cluding a variety of charts and maps. 

No matter what you do, SPSS can help 
you do it better. 


So if you're in the market for statistical 
software, keep an open mind. Go with ti 
value of SPSS, suppliers of statistical sol 
tions to over 2 million users worldwide. 
Because when you have the advantage ( 
flexibility, the chances are you'll still be 
hit tomorrow. 


Call 1(800)543-5835 or FAX (312) 329-361 
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Graphical User Interfaces 

The following companies, referenced in the preceding articles, supply hardware and software that provide graphical user interfaces. 

This list is not intended to be all-inclusive. 


Apple Computer 

20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
fax: (408) 996-0275 

Circle 1226 on Inquiry Cord. 

Asymetrix 
HO 110th Ave. NE, 

Suite 717 

Bellevue, WA 98004 
(206) 462-0501 
fax: (206) 455-3071 

Circle 1227 on Inquiry Cord. 

Blyth Software 

1065 East Hillsdale Blvd., 

Suite 300 

Foster City, CA 94404 
(415) 571-0222 
fax: (415)571-1132 

Circle 1228 on Inquiry Cord. 

Borland International 

1800 Green Hills Rd. 

Scotts Valley, CA 95066 
(408) 438-8400 
fax: (408) 438-8696 

Circle 1229 on Inquiry Cord. 

Bowers Development 
P.O. Box 9 

Lincoln Center, MA 01773 
(508) 369-8175 
fax: (508) 369-8224 

Circle 1230 on Inquiry Card. 

Candlelight Software 

2375 East Tropicana Ave,, 
Suite 320 

Las Vegas, NV 89119 
(702) 456-6365 
fax: (702) 434-0580 

Circle 1231 oh Inquiry Card. 

CaseWork s 
1 Dunwoody Park, 

Suite 130 

Atlanta, GA 30338 
(404) 399-6236 
fax: (404) 399-9516 

Circle 1232 on Inquiry Card. 


Claris Corp, 

5201 Patrick Henry Dr. 
P.O. Box 58168 
Santa Clara, CA 95052 
(408) 727-8227 
fax: (408) 987-7447 
Circle 1233 on Inquiry Card. 

CNS, Inc. 

7090 Shady Oak Rd. 

Eden Prairie, MN 55344 
(612) 944-0170 
fax: (612) 944-0923 
Circle 1234 on Inquiry Cord. 

Commodore Amiga, Inc, 
1200 Wilson Dr, 

West Chester, PA 19380 
(215) 431-9100 
fax: (215) 431-9156 

Circle 1235 on Inquiry Card. 

Digitalk, Inc. 

9841 Airport Blvd. 

Los Angeles, CA 90045 
(800) 922-8255 
fax: (213) 645-1306 
Circle 1237 on Inquiry Card. 

Digital Research, Inc. 

70 Garden Court 
Monterey, CA 93940 
(408) 649-3896 
fax: (408) 646-6248 
Circle 1236 an Inquiry Card. 

Easel Corp. 

25 Corporate Dr. 
Burlington, MA 01830 
(617)221-2100 
fax: (617) 221-3099 
Circle 1238 on Inquiry Card. 

Echelon Development 
Corp. 

6 New England Executive 
Park 

Burlington. MA 01803 
(617) 229-2740 
fax: (617) 273-0749 

Circle 1239 on Inquiry Card, 


Gen Soft Development 
Corp. 

(formerly Bumblebee 
Software) 

4122 128th Ave. SE, 

Suite 200 

Bellevue, WA 98006 
(206) 562-1157 
fax: (206) 562-0690 

Circle 1240 on Inquiry Card. 

GeoWorks 

2150 Shattuck Ave. 

Berkeley, CA 94704 

(800) 772-0001 

(415) 644-0883 

fax: (415) 644-0928 

Circle 1241 on Inquiry Card. 

The Gunakara 
Sun Systems 
2745 Dutch Village Rd., 
Suite 200 

Halifax, Nova Scotia, 
Canada B3L 4J9 
(902) 455-4446 
fax: (902) 455-2246 

Circle 1242 on inquiry Card. 

Gupta Technologies, Inc. 
1040 Marsh Rd., 

Suite 200 

Menlo Park, CA 94025 
(415)321-9500 
fax: (415) 321-5471 

Circle 1243 on Inquiry Card. 

Hewlett-Packard Co. 
19310 Pruneridge Ave. 
Cupertino, CA 95014 
(800) 752-0900 
fax: (208) 344-4809 

Circle 1244 on Inquiry Card, 

IBM Corp, 

Old Orchard Rd. 

Armonk, NY 10504 
(914) 765-1900 

Circle 1245 on Inquiry Card. 


ImageSoft, Inc. 

2 Haven Ave. 

Port Washington, NY 
11050 

(516)767-2233 
fax: (516) 767-9067 

Circle 1 246 on Inquiry Card. 

Integrated Computer 
Solutions, Inc. 

201 Broadway 
Cambridge, MA 02139 
(617)621-0060 
fax: (617) 621-9555 

Circle 1247 on Inquiry Card, 

Intel UCorp 

1975 El Camino Real W 

Mountain View, CA 94040 

(415) 965-5500 

fax: (415) 965-5647 

Circle 1248 on Inquiry Card. 

IXI, Ltd. 

62-74 Burleigh St. 
Cambridge CB1 10J, 

U.K, 

44-223-462131 

Circle 1 249 on Inquiry Card. 

JPI 

1101 San Antonio Rd., 
Suite 301 

Mountain View, CA 94043 
(415) 967-3200 
fax: (415) 967-3288 

Circle 1250 an Inquiry Card. 

Knowledge Garden 
473A Malden Bridge Rd. 
Nassau. NY 12123 
(518) 766-3000 
fax: (518) 766-3003 
Circle 1251 on Inquiry Card. 

Lexington Software 
Design 

72A Lowell St. 

Lexington, MA 02173 
(617) 863-9624 

Circle 1252 an Inquiry Card. 
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Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(415) 795-8500 
fax: (415) 792-8901 

Circle 1253 on Inquiry Cord. 

MDBS 

2 Executive Dr. 

P.O. Box 6089 
Lafayette, IN 47903 
(317) 4474122 
fax: (317) 448-6428 
Circle 1254 on Inquiry Cord, 

Microform a tic 
26 Plains Rd. 

Moodus, CT 06469 
(203) 873-2173 
fax: (203) 873-2171 
Circle 1255 on Inquiry Cord. 

Microsoft Corp. 

I Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 

fax: (206) 883-8101 

Circle 1256 on Inquiry Cord, 

Mozart Systems Corp* 
1350 Bayshore Hwy., 

Suite 630 

Burlingame, CA 94010 
(415) 3404588 
fax: (415) 340-1648 

Circle 1257 on Inquiry Cord. 

Next, Inc* 

900 Chesapeake Dr. 
Redwood City, CA 94063 
(415) 366-0900 
fax: (415) 780-3714 
Circle 1258 on Inquiry Card. 

Open Software 
Foundation 

II Cambridge Center 
Cambridge, MA 02142 
(617) 621-7300 

fax: (617)621-0631 
Circle 1259 on Inquiry Card. 

Precision, Inc* 

8404 Sterling St, 

Suite A 

Irving, TX 75063 
(214) 929-4888 
fax: (214) 929-1655 

Circle 1260 on Inquiry Cord. 


Proto View Development 
Co. 

353 Georges Rd. 

Dayton, NJ 08810 
(908) 329-8588 
fax: (908) 329-8624 

Circle 1261 on Inquiry Cord. 

Quarterdeck Office 

Systems 

150 PieoBlvd. 

Santa Monica, CA 90405 
(213) 392-9701 
fax: (213) 399-3802 
Circle 1262 on Inquiry Card. 

Raima Corp* 

3245 146th Place SE, 

Suite 230 

Bellevue, WA 98007 
(206) 747-5570 
fax: (206) 747-1991 

Circle 1263 on Inquiry Card. 

Ryan-McFarland Corp. 

8911 Capital of Texas 
Hwy. N 

Austin, TX 78759 
(800) 762-6265 
fax: (512) 343-9487 

Circle 1264 on Inquiry Cord. 

Samoa Corp. 

5600 Glenridge Dr. 
Atlanta, GA 30342 
(404) 851-0007 
fax: (404) 255-9460 
Circle 1265 on Inquiry Card. 

Serius Corp. 

1981 East 4800 South 
Salt Lake City, UT84117 
(800) 876-6847 
fax: (801)277-2440 

Circle 1266 on inquiry Card. 

Silicon Beach Software 

9770 Carroll Center Rd., 
Suite J 

San Diego, CA 92126 
(619) 695-6956 
fax: (619) 695-7902 

Circle 1267 on inquiry Card. 


Smethers Barnes 
P.O. Box 639 
Portland, OR 97207 
(503) 274-2800 
fax: (503) 274-0670 

Circle 1268 on Inquiry Card. 

The Softbridge Group 

125 Cambridge Park Dr. 

Cambridge, MA 02140 

(800) 955-9190 

(617)576-2257 

Circle 1269 on Inquiry Card. 

Soft Works International 

P.O. Box 8628 
Atlanta, GA 30306 
(404) 876-6115 
fax: (404) 876-0765 

Circle 1270 on Inquiry Card. 

Spinnaker Software 
201 Broadway 
Cambridge, MA 02139 
(617) 494-1200 
fax: (617)494-1219 
Circle 1211 on Inquiry Card. 

Stony Brook Software 
187 East Wilbur Rd., 

Suite 9 

Thousand Oaks, CA 91360 
(800) 624-7487 
fax: (805) 496-7429 

Circle 1212 on Inquiry Card. 

Sun Microsystems 
2550 Garcia Ave. 

Mountain View, CA 94043 
(415) 960-1300 
fax: (415) 969-9131 

Circle 1213 on Inquiry Card. 

Symantec Corp* 

10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 
fax: (408) 252-4694 
Circle 1214 on Inquiry Card. 

Unix System Laboratories 
P.O. Box 25000 
Greensboro, NC 27420 
(800) 828-8649 
fax: (919) 855-2753 

Circle 1215 on Inquiry Card. 


Visual Edge Software, 

Ltd. 

3870 Cote Vertu 
St. Laurent, Quebec, 
Canada H4R 1V4 
(514) 332-6430 
fax: (514) 332-5914 

Circle 1216 on Inquiry Card, 

The Whitewater Group 
1800 Ridge Ave. 

Evanston, IL 60201 
(708) 328-3800 
fax: (708) 328-9386 

Circle 1217 on Inquiry Card. 

WinSoft Corp* 

10 Coleman Place, 

Suite 3 

Menlo Park, CA 94025 
(415) 324-9552 
fax: (415) 324-9580 

Circle 1218 on Inquiry Card. 

XVT Software, Inc* 

P.O. Box 17665 
Boulder, CO 80308 
(303) 443-4223 
fax: (303) 443-0969 
Circle 1219 on Inquiry Card, 

Zortech, Inc. 

4-C Gill St. 

Woburn, MA 01801 
(617) 937-0696 
fax: (617) 937-0793 
Circle 1220 on inquiry Card. 


Inclusion in the resource 
guide should not be taken as 
a BYTE endorsement or 
recommendation . Likewise, 
omission from the guide 
should not be taken 
negatively. The information 
here was believed to be 
accurate at the time of 
writing , but BYTE cannot be 
responsible for omissions, 
errors , or changes that occur 
after compilation of the 
guide. 


152 BYTE * JUNE 1991 








SUBSCRIBE 

TO 

EVTE 

NOW 

OtuC a#6 

atl/WAL 

IBM PC 
Special 
Issue 

as AM-' 

EXTRA 

BONUS! 



sst 


Stay in the know 

on all ma)or micro¬ 
computer products 
and innovations 


Save time and money 

—invest in the 
bast equipment 
for your needs 


Harness the 
maximum power of 

your microcomputer 


SUBSCRIBE 

TODAY! 


Enjoy MORE SPEED! 

PLUS get the extra IBM PC Special Issue 

Subscribe to BYTE for 1 year (12 issues) and receive the extra annua! IBM PC Issue free! 


Please choose one: 


United Kingdom 

West Germany 

France 

Netherlands 

Switzerland 

Italy 

All other European 
Countries 


IB 16128 IB 16136 

Fast Surface Air 

Delivery 

□ £29 

□ 105 DM 
0 350 FF 
0120 Guilders 

□ ee sfr 

□ 75,000 Lire 


Delivery 

□ £ 41 

□ 147 DM 

□ 500 FF 

□ 168 Guilders 

□ 123 SFR 

□ 105,000 Lire 


CI Payment enclosed 

□ Charge my QVISA D Access/Eurocard/MasterCard 
P American Express 

Account #_Expire Date_ 

Signature____ _ 


Name. 


(Please print) 


□ £ 29 


□ £ 41 


Company. 
Address _ 


Please allow 8-10 weeks for processing your subscription. 


City/Code/Country. 


Profit from MORE POWER! 



PLUS get the extra IBM PC Special Issue 

Subscribe to BYTE for 1 year (12 issues) and receive the extra annual IBM PC Issue free! 


Please choose one: 

IB 16128 IB 16136 

D Paymer 


Fast Surface 

Air 

□ Charge 


Delivery 

Delivery 

United Kingdom 

□ £ 29 

n £ 4i 


West Germany 

□ 105 DM 

D 147 DM 


France 

□ 350 FF 

□ 5 DO Ff 

Account ft 

Netherlands 

□ 120 Guilders 

□ 168 Guilders 

Signature 

Switzerland 

D 88 SFR 

□ 123 SFR 

Italy 

All other European 

□ 75,000 Lire 

□ 105,000 Lire 

Name 

Countries 

□ £ 29 

□ £ 41 

Company 

Address 


O American Express 
_ Expire Date. 


(Please print} 


Please allow 8-10 weeks for processing your subscription. 


City/Code/Country _ 


Gain MORE APPLICATIONS! 


PLUS get the extra IBM PC Special Issue 

Subscribe to BYTE for 1 year (12 issues) and receive the extra annual IBM PC Issue free! 


Please choose one: 


United Kingdom 

West Germany 

France 

Netherlands 

Switzerland 

Italy 

All other European 
Countries 


IB1612S IB 16136 

Fast Surface Air 

Delivery 


Delivery 


□ £ 29 

□ £ 41 


□ 105 DM 

□ 147 DM 


□ 350 FF 

□ 500 FF 

Account # 

□ 120 Guilders 

□ 168 Guilders 

Signature 

□ 88 SFR 

□ 123 SFR 

□ 75,000 Lire 

D 105,000 Lire 

Name 

□ £ 29 

□ £ 41 

Company. 



Address 


O Payment enclosed 

□ Charge my □ VISA □ Access/Eurocard/MasterCard 
□ American Express 

_Expire Date__ 


(Please print) 


Please allow 8-10 weeks for orocessina vour subscriction 


City/Code/Country. 




























BVTE 

McGraw-Hill Information Services 

McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 


Attn: International Circulation Department 


BVTE 

McGraw-Hill Information Services 

McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 


Attn: International Circulation Department 


BVTE 

McGraw-Hill Information Services 

McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 


PLACE 

STAMP 

HERE 


PLACE 

STAMP 

HERE 


PLACE 

STAMP 

HERE 


I 

I 

I 

I 

1 

I 

I 


I 

I 


I 

I 

I 


I 

I 

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Detach 

and 

mail card 
now 

to subscribi 
to 


BVTE 

GET THE 


ANNUAL 
IBM PC 


SPECIAL 

ISSUE 


AS AN 
EXTRA 


BONUS! 


For direct ordering, 
call the U.K. at 

44 - 628 - 234 ! 

(Ext. 2236). 


Attn: International Circulation Department 











FEATURE 



Embedded 
Systems in Control 

Chips that once powered PCs are now in airplanes, automobiles, and appliances- 
and are changing the nature of embedded control 

Rick Cook 



F rom disk drives and laser printers to home appli¬ 
ances, embedded computer systems are part of our 
lives. In fact, the average computer nonuser probably 
uses a dozen or more computers regularly but does 
not recognize them as computers, because the devices are 
dedicated to running things like cordless telephones and 
automobiles (see the text box “Chips in the Old Block” on 
page 156), 

The use of embedded systems is spreading rapidly for two 
main reasons. One is convenience. Putting a computer in an 
appliance, a car, or a turret lathe makes the equipment more 
flexible and better able to meet our needs. In a computer 
system, too, it makes more sense to have dedicated proces¬ 
sors in keyboards and disk drives than to use the 
system processor to handle mundane repetitive 
chores. 

The other reason for more widespread use of 
embedded systems is cost. Traditionally, con¬ 
trol functions have been handled by mecha¬ 
nisms such as timers, cams, and relays. Today, 
an embedded computer-control system is not 
only more reliable than the older technologies 
but usually cheaper as well. 

Another contributing factor to the prolifera¬ 
tion of embedded processors is the tendency to 
use more of them to do a job. Hard disk drive 
controllers, keyboards, printers, and high-reso¬ 
lution video cards are all likely to have their 
own processors today. The processors are inex¬ 
pensive enough that it makes sense to boost 
overall system performance by dedicating them 
to specialized jobs. Fifteen years ago, an indus¬ 
trial robot arm might have been controlled by a 
single computer; a modern arm might have five 
or six microprocessors, each controlling a spe¬ 
cific function (e.g., the elbow or the gripper) 
and backed up by an embedded computer system 
to handle overall control and communications. 


At bottom, embedded systems are like any other computer 
systems, but they have their own special characteristics and 
present their own peculiar problems. Broadly speaking, em¬ 
bedded systems fall into two major varieties: Event control¬ 
lers are directly concerned with managing interaction with 
the real world, and embedded microprocessors do higher- 
level calculations and control functions. 

Embedded microprocessors usually supervise groups of 
event controllers, or they handle more elaborate calcula¬ 
tions, such as constructing bit maps in a laser printer. Be¬ 
cause of the jobs they do, embedded microprocessors tend to 
be more like the computer systems you would normally 
work with, although with significant differences. The 
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EMBEDDED SYSTEMS 


68030 or Intel i960 in a laser printer is an example of an em¬ 
bedded microprocessor. 

Although the real-time, real-world orientation of embedded 
systems applies most strongly to event controllers, embedded 
systems of all kinds are usually concerned with events happen¬ 
ing in the outside world, whether it is the timing of a spin cycle 
on a washing machine or the handling of aircraft flight con¬ 
trols. In many cases, the system has to accept and respond to 
inputs within a predictable amount of time. A late answer is a 
wrong answer and may cause serious problems. As a result, op¬ 
erating systems, programming languages, and computer-aided 
software engineering (CASE) tools written for embedded sys¬ 
tems are extremely time-conscious. For example, most em¬ 
bedded-system languages—whether assembly or high-level— 
specify the maximum and minimum number of clock cycles an 
instruction will take to execute. 

For a programmer, an embedded system has some problems 
and some compensating advantages. It is expected to perform 
only over a range of known behaviors, unlike a personal com¬ 
puter, which is expected to handle any “compatible" hardware 
or software you throw at it. If the embedded system does what’s 
expected under the specified conditions and doesn't do any¬ 
thing too seriously wrong with the undefined conditions, the 
implementation is a success. The problem with an embedded 
system is that the consequences of a failure can range from ex¬ 
pensive to disastrous. A compact disc player that won't access 
one of the tracks on a disc is going to cost the CD manufacturer 
a lot of money and good will. A faulty antilock braking system 


on an automobile will cost the owner a lot more than that. Be¬ 
cause the consequences of buggy embedded-system software 
can be so heavy, systems developers tend to be very careful and 
to test their products thoroughly. 

Testing is easier to do with event controllers than with the 
larger, more complicated systems that rely on embedded micro¬ 
processors. An event controller usually has a fairly small pro¬ 
gram (less than 64K bytes of code), and the system behaviors 
are simpler and can be more closely specified. An embedded 
microprocessor, on the other hand, is likely to run much larger 
programs and have to deal with the behavior of larger and more 
complex systems. 

An aircraft autopilot for a commercial airliner, for instance, 
may use three completely different processors (say, a Zilog 
Z80000, a Motorola 68030, and a proprietary processor) run¬ 
ning software written by three different teams using three dif¬ 
ferent approaches. Even the libraries of standard functions will 

be different. In opera- 

EVTE 


tion, the autopilot com¬ 
pares the results of the 
three systems, and if 
they disagree, it takes 
the majority decision. 


ACTION SUMMARY 


Think "computer," and you 
generally think "desktop sys¬ 


tem." However, as more 
powerful microprocessors 
migrate into application-spe¬ 
cific environments, the lines 
between personal computers 
and embedded systems may 
become blurred. 



The Hardware 

The type of hardware 
used for embedded sys¬ 
tems covers a broader 
range than that used for 
computer systems. A 
significant fraction of 
the embedded-system 
market is still served by 
4-bit processors, for 
example; at the other 
end, the latest RISC 
chips and 32-bit pro¬ 


cessors are used in some applications. 

The most common kind of event controller is a microcon¬ 
troller, which is a microprocessor with auxiliary circuits such 
as A/D converters (ADCs), timers, and RAM and EPROM 
built right onto the chip. Microcontrollers are intended to be as 
self-contained as possible, because that reduces the cost of the 
system. 

One of the most striking features of the microcontroller mar¬ 
ket is the number of controllers that are using the same basic 
architecture. For instance, a company may offer two dozen or 
more versions of the same chip but all differing in speed, bus 
width, and auxiliary features such as the amount of ROM and 
the number of timers or ADCs on the part. The reason for this 
kind of flexibility is that cost is all-important for high-volume 
applications such as consumer electronics and automobiles. 
Choosing a microcontroller with only 256 bytes of RAM and 
two timers may save 50 cents a part over a controller with IK 
byte of RAM and four timers. In a million-unit application, that 
is a significant difference. 

The importance of cost also explains why, until very recent¬ 
ly, 4-bit controllers outsold the 8-bit models. Often, microcon¬ 
troller applications are very simple—perhaps as simple as re¬ 
placing a mechanical timer. Four-bit controllers were adequate 
and less expensive, so they were preferred. The decline of the 
4-bit controller isn’t because manufacturers want more power 
in these systems (although that is a trend, too) but because the 
cost difference between 4- and 8-bit controllers has essentially 
disappeared. 

From the 4-bit and simple 8-bit controllers, applications 
shade upward in complexity and required power. Nearly every 
successful microprocessor has spawned a microcontroller vari¬ 
ation. You can still find 1802s, 6502s, 6809s, Z80s, and other 
popular chips of 15 years ago powering everything from dish¬ 
washers to industrial robots. A number of chips that never 
achieved commercial success in computers are popular in con¬ 
trol applications. For example. National Semiconductor’s 16- 
and 32-bit processors are widely used. Today, there is also a 
new microcontroller called the Echelon Neuron (see the text 
box “Echelon: A $10 Device Controller” on page 158). 

Generally, the decision to use a microprocessor rather than a 
microcontroller depends on the task at hand. Microcontrollers 
are better suited to doing “dirty work”—interfacing and direct 
control, for example. Microprocessors are typically used to 
control groups of microcontrollers in applications where the mi¬ 
crocontrollers’ more generalized architectures and flexibility 
pay off. 

There are other reasons for using microprocessors, however. 
One of them is the need for sheer power. Although microcon¬ 
trollers can be powerful, they are usually not at the cutting edge 
of CPU design. The need to add memory and auxiliary func¬ 
tions means that a microcontroller takes more real estate than 
the equivalent microprocessor. Sometimes, embedded systems 
need all the power they can get, even at the expense and compli¬ 
cation of using a microprocessor. 

The high end of jobs in industrial automation, real-time 
video control, and other such applications stretches even the 
latest chips to the limit. For example, high-power 32-bit RISC 
chips like the Motorola 88000 and Sparc International’s 
SPARC are used in some control applications. 

Unlike microcontrollers, which concentrate on auxiliary cir¬ 
cuits and low cost, microprocessors specifically designed for 
embedded-system applications tend to be state of the art, Intel's 
i960 is a superscalar 32-bit processor available in versions of up 
to 40 MHz and 30 VAX million instructions per second. 

Laser printers are one place where powerful microproces- 
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NOCHARGE! 

We Added...to DesignCAD 3D version 3.1: A Basic-tike programming language 
entitled BasicCAD. We added new commands. We added hardware support for dozens 
and dozens of new devices We made hundreds of overall internal enhancements! 

We improved the manuals, the packaging and the speed. 

How much extra did we charge? Nada. Nothing. Zip. No extra charge at all. 

Oh. sure...our accountant said we could increase the price. Our lawyer said there was no legal 
reason not to charge more. A minister said we had no moral obligation to beep the same price! 
So, why didn't we raise the price for DesignCAD 3D version 3.1? 

Because...in the Great American Tradition we said 
“Aw...What the Hecb. Let's see the other guys beat this price!” 

" DesignCAD 3D version 3.1 sells for $399. 

Does this include everything? Yes. We include everything! The programming language, the 
hardware device drivers (more than 450). built in shading capability, hidden line removal capability, 
solid-object modeling capability, translators to-and-from other file formats, are all included! 

How can you afford to sell a program like this at such a low price? 

This is our most often ashed question; We have a simple answer. Volume. We sell thousands 
of these programs each month! If we were to charge thousands of dollars per copy 
' (like our competitors) we would restrict our sales to the professional trades only. 

By lowering our price we sell to professional architects and engineers as well as 
the ordinary individual!. Many ordinary individuals purchase DesignCAD 3D 
for personal projects. Many people purchase DesignCAD 3D arid perform CAD 
Drafting at nights and ori weekends as a second job! 

People design “dream homes” and "widgets". 

The uses are limited only by YOUR imagination! 


if there ever was a CAD program 
oat to prove that AutoCAD, cadkev, 
versaCAD, and other $3000 programs 
are overpriced, if s DesignCAD! 

(MicroCAD News renew) 


Jill 


U1 
11 

i® 


DesignCAD SD 

$399 



encan 


Small Business Computers, Inc. 

327 South Mill Street * Pryor, Oklahoma 74561 
(918) 825-4844 - FAX (918) 825^6359 


Remember - American Small Business Computers also sells a 2D version of DesignCAD. It costs only $299! 
"Write or call fqi\FREE brochures that willhelp you determine which program best suits your need. 


Circle 23 on Inquiry Cord- 










Chips in the Old Block 

Vlnny Minch I No 


I n 1966, the Oldsmobiie Toronado was the first American 
car to have front-wheel drive. In 1977, it was the first car 
to be outfitted with a computer. The system was called 
the MISAR—Micreprocessed Sensing and Automatic 
Regulation. Its job was to compare input describing engine 
vacuum, engine speed, coolant temperature, and crankshaft 
position with values stored in ROM and then calculate the op¬ 
timal moment for the distributor to fire a spark. 

The MISAR 1 s brain was a two-chip set from Rockwell In¬ 
ternational: a 10-bit microprocessor with I/O and A/D-con- 
version circuits, and a ROM chip with a little over 1QK bytes 
of data. This simple system boosted the Toronado's fuel mile¬ 
age from 13,8 to 15 miles per gallon. Still stinging from the 
OPEC nightmare, Detroit deemed the project a success. The 
computerized car was born. 

Today's engine-control unit is much more complex. In as 
little as 2,5 milliseconds, the ECU must take in information 
about the amount of air coming into the engine, air tempera¬ 
ture, fuel pressure, throttle position, manifold vacuum, en¬ 
gine speed, and more. From this data, it determines optimal 
levels for spark firing, ignition timing, and fuel-inject ion 
time (i,e., how long the fuel injector nozzle should spray gas¬ 
oline into the cylinder). 

In most cases, the ECU microprocessor is a specially de¬ 
signed 8- or 16-bit chip based on an existent processor. At one 
time or another, just about every major chip manufacturer has 
had its product in a car on the road. 

Although Rockwell International made the first engine- 
control microprocessor, Motorola has become the biggest 
player. You'll find derivatives of its 68000 (the original Mac¬ 
intosh CPU) in Chrysler and General Motors cars. Ford has 
used chips from Toshiba, Motorola, and Intel, Chrysler origi¬ 
nally used an RCA processor for engine management, as well 
as some Texas Instruments chips in its technologically ad¬ 
vanced—but universally hated—voice synthesis systems (the 
ones that reminded you over and over again, “Your door is 
ajar."). 

Not long after the introduction of the MISAR, Ford intro¬ 
duced its first ECU, based on a Toshiba microprocessor. In 
1980, the company switched to a customized version of the 
Motorola 6800 (a predecessor of the 68000). Then in 1984, 
Ford made a major advance in automotive computers with the 
introduction of the electronic engine-control module—the 
EEC-TV. 

The EEC-IV featured a custom-designed Intel 16-bit chip. 
With capabilities beyond those of traditional 8-bit systems, the 
EEC-IV was able to deliver fuel to each cylinder independent¬ 
ly and accurately. The unit brought new efficiencies to Ford's 
aging 302-cubic-inch engine, which became the heart of one 
of today's most potent and popular sports cars, the 5.0-1 iter- 
engine Mustang GT, 

For 1994, Ford's EEC-IV will be getting a new lease on 
life. The original Intel 16-bit 8065 controller chip wifi be 
joined by a second 8065 chip. The two will operate in a copro¬ 
cessor arrangement, with the second chip controlling the 
transmission. 

Although it was the first to bring computers to cars, GM 
was not able to maintain its lead—but that could change. GM 


currently uses an 8-bit Motorola 68HC11 processor. But a 
joint development agreement between GM's Delco division 
and Motorola has created the 68332, the first 32-bit processor 
designed for automotive use. Planned for introduction in GM 
cars around 1995, this chip is based on the 68020, found in 
the Mac II. While some claim a 32-bit processor is overkill, 
GM maintains that the next generation of cars will have to 
pack at least that much computing power. In fact, one experi¬ 
mental GM system is so complex that it needs two 32-bit 
68332 processors. 

The Japanese have also embraced automotive computer 
technology. Nippon Denso, the Japanese electronics giant, 
manufactures the Toyota Computer Controlled Systems. 
Toyota's flagship luxury car, the Lexus LS400, uses TCCS 
computers in innovative ways to control the drive train, in¬ 
cluding shifting the automatic transmission electronically. 

Not to be outdone, Nissan’s flagship, the Infiniti Q45 se¬ 
dan, carries 14 separate computer modules that control the 
engine, transmission, speed-sensitive power steering (e.g., 
the slower you drive, the more power assist you get), security 
system, adjustable suspension, and more. Every module on 
the Infiniti Q45 is connected to an on-board communications 
system called the Diagnostic Data Link; technicians can 
download information about all modules through a single 
communications connection. 

Like many luxury cars, the Infiniti and the Lexus come 
with antilock braking systems. While ABS is one of the most 
noticeable and beneficial features that computers have 
brought to cars, monitoring and controlling the brake system 
is actually one of an on-board computer’s easiest jobs. 

Another feature, electronic traction control, relies on the 
same sensors and technology as does ABS, Electronic trac¬ 
tion control minimizes wheel-spin by automatically reducing 
engine power—particularly on low-traction surfaces, such as 
ice or gravel. 

LANs on Wheels 

The basic automobile wiring system has not changed funda¬ 
mentally over the years. Every switch is more or less directly 
wired to the device it operates. Open the door of almost any 
luxury car, and look at the cable running from the door to the 
body; it looks more like a phone company trunk line than car 
wiring. It’s not uncommon for that cable to carry up to 50 
pairs of wire. 

Now, imagine that same trunk replaced by a single LAN- 
style twisted-pair cable. The concept is called multiplexing, a 
technology that’s crucial if cars are to take full advantage of 
computers. Rather than having a traditional wiring harness, 
the car would have its own digital bus, with electric windows, 
electronic fuel-injection system, antilock brakes, and trans¬ 
mission hooked to it—just as a computer has disk drives, 
monitor, keyboard, and other devices connected to its bus. 

Consider a light switch. Instead of sending electric current 
directly to the lights, the switching action would trigger an 
input signal module activating a body control module that 
would send a signal down the bus. The appropriate output sig¬ 
nal module would pick up the instruction and activate the 
proper relay to send current to the lights. That's how it hap- 
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pens on the $55,000 Cadillac Allante sports car—one of the 
first cars to incorporate some multiplexing. 

Running a true digital bus through the car will allow com¬ 
puters to share sensors and trade information. The bus will 
provide a foundation for future centralized computing sys¬ 
tems and make it easier to add more and more high-tech op¬ 
tions, In short, multiplexing will do for the automobile what 
the hand disk drive did for the PC. 

Coming Attractions 

For the last few years, Ruick has been displaying a concept 
vehicle (an engineering dream car) with all its accessories 
completely controlled by voice command* There’s also elec¬ 
tronically controlled four-wheel drive, a satellite navigation 
system, and drive-by-wire. 

A drive-by-wire system is similar to the fly-by-wire sys¬ 
tems used in fighter jets* Instead of mechanical links running 
from the steering wheel, pedals, and shift controls, these de¬ 
vices merely send electronic signals along the data bus to the 
controllers for the front wheels, accelerator, or transmission. 
Thus, unencumbered by the need to have the controls physi¬ 
cally connected to the vehicle, designers will have the flexi¬ 
bility to locate the positions of the driver, passengers, and 
their respective controls anywhere in the car. 

Another development with far-reaching possibilities is the 
electronic clutch, which will provide all the advantages, effi¬ 
ciencies, and fun of a standard-shift car along with the ease of 
an automatic. The current Ferrari Formula 1 racer features 
buttons on the steering wheel to select the next higher or lower 
gear* You use the dutch only to start the car from a dead stop. 

Other innovations on the drawing board include a comput¬ 
erized muffler that generates sounds to cancel out exhaust 
noise, a “tattletale" feature that will inform your dealer of 
your car’s all-time top speed* roof panels that change from 
clear to black at the touch of a button (based on LCD technol¬ 
ogy), and active suspensions that adjust individual shock-ab¬ 
sorber pressure for turns and potholes. 

Not Quite State of the Art 

For all the technical innovations built into today’s automo¬ 
biles, the current state of computers in cars is something less 
than state of the art. It’s true that the chips and computers are 
excellent examples of high technology , but they are still only 
stand-alone devices that have been taken to their extreme 
technical limits. Making them ail work together is the key. 
And for the average $14,000 car, that kind of integration is 
still a long way off. 

Less than 15 years ago, the automotive computer was re¬ 
garded as a nuisance—an invasion—a mysterious device to be 
tolerated or, if possible, removed. But the addition of com¬ 
puters has made today's cars much more efficient. By using 
computers, we’re achieving the fuel mileage and emissions 
control demanded of us by the economical and environmental 
condition of the 1990s, while enjoying the performance of 
1960s muscle cars. Automotive computers have helped bring 
new meaning to the term “power user.’ 1 


Vinny Minchitlo is a copywriter for the firm of Larkin, 
Meeder & Schweidel in Dallas, Texas. He has been writing 
about technical automotive subjects for four years and has 
worked with on-board automotive computers and after¬ 
market fuel-injection systems. He can be reached on BIX 
c/o “editors. “ 


sors are used. One of the keys to laser-printer performance is 
how fast a printer can assemble a bit map of the image to be 
printed. Obviously, the more powerful the processor, the faster 
a bit map can be built. The Intel i960 RISC chip and the Motor¬ 
ola 68030 are both used to control laser printers* The i960, for 
instance, is used in Star Micronics’ Laserprinter 4, among 
others* Hewlett-Packard uses the Motorola 68000 family in 
some of its laser printers. 

Another popular chip for high-end control applications is a 
digital signal processor. DSPs are specialized microprocessors 
designed to do certain operations very quickly. Their speed and 
interrupt structure make them valuable for control applica¬ 
tions, while the nature of the applications minimizes the disad¬ 
vantages they suffer as general-purpose computers. 

Programming Embedded Systems 

Embedded-system programmers have a variety of specialized 
tools at their disposal, A number of operating systems are de¬ 
signed for real-time control applications. They also have emu¬ 
lators to allow programmers to develop applications on com¬ 
mon systems like the PC and the Mac* Other specialized tools 
include cross compilers and CASE tools* 

Another powerful tool is the in-circuit emulator, an emulator 
that plugs into the processor socket on an embedded system. 
With an emulator, designers can set hardware and software 
breakpoints, keep track of register contents, and watch the all- 
important timing windows of critical events* 

A major difference between writing software for embedded 
systems and writing conventional applications software is that 
in application development, the development system is usually 
the target system; that is, if you want to write software for a 
Macintosh, you work on a Macintosh. In an embedded system, 
the development system is almost never the target system. This 
means that cross compilers and simulators are especially im¬ 
portant because the hardware and software is usually devel¬ 
oped in parallel. For example, the circuit boards may not be 
available until almost the time the software has to be ready* 

Embedded-system programming is getting a lot more atten¬ 
tion today, because embedded-system software is becoming a 
larger part of the cost and development time of new products. A 
typical programming project for event controllers can take as 
long as 18 months to develop from scratch. It can take several 
years to get the software ready for more complex, 32-bit em¬ 
bedded microprocessors* 

The cost of developing embedded-system software can be 
very high, because each application is essentially custom built, 
and software has to be extensively tested before it is released. A 
software update usually means recalling the product and plug¬ 
ging in a new chip. Unless the cost can be spread over many 
thousands of units, software development can be a major item in 
a product’s budget. 

Ideally, an embedded-system project starts with a well-de¬ 
fined list of inputs and outputs. With microcontrollers, this can 
be organized as a matrix with the expected output shown for 
every input, including the no-op combinations that will be ex¬ 
plicitly programmed to do nothing. The timing windows for 
critical events will be carefully laid out* In a well-run project of 
any size, the software specifications are tight and exact. On a 
Large project, it could take months just to develop specifications 
that cover all contingencies. 

The actual programming can be done at any language level 
from C or Ada to assembly language* The choice depends, in 
part, on what is available for the particular chip and, in part, on 
the amount of memory available. Some microcontrollers have 
only a few hundred bytes of ROM, so everything has to be 
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Echelon: A $10 Device Controller 

Rich Malloy 


I t's a small, low-cost device, but it may have a big impact 
on the computer industry, as well as on our personal 
lives. Introduced by Echelon (a new company started by 
A. C. “Mike” Markkula, a cofounder of Apple Com¬ 
puter), this networkable device—the Echelon Neuron—should 
be able to control a number of devices, not only in homes, but 
also in offices and factories. 

The technology is based on a new chip called the Neuron . 
Like biological neurons, Echelon Neurons have built-in abili¬ 
ties to communicate with one another. They will be able to 
control many functions, including office lighting systems, 
alarms, factory machines, automobile components, and home 
appliances. 

For example, a network of Neurons in your office con¬ 
nected to a motion detector and an ambient-light sensor can 
ensure that the lights in your office are on only when you are 
there and it’s dark outside. In another example. Neurons con¬ 
nected to an array of smoke detectors, temperature sensors, 
and exit lights might determine where in an office building a 
fire has occurred, signal an alarm, and light only those exit 
signs that would direct people safely away from the fire. 

Controllers based on the Neuron chip are expected to sell in 
volume quantities by late this year. They may eventually cost 
as little as $10 each, including network connection costs. 

The Neuron is a single chip that contains a number of dif¬ 
ferent components (see the figure). These include three 8-bit 
processors connected in pipeline fashion, 10K bytes of ROM. 
IK byte of RAM, and 512 bytes of EEPROM. The lOK-byte 
ROM area contains the code for a complete seven-layer com¬ 
munications network protocol. Echelon has licensed the tech¬ 
nology for the Neuron chip to Motorola and Toshiba; both say 
they will ship the chip around the middle of this year. 

The Neuron is designed to be used in a network that Eche¬ 
lon calls a Local Operating Network. For physically connect¬ 
ing the Neuron chips. Echelon has proposed three “commu¬ 
nications transceivers”—one for twisted-pair cable (1.25 
megabits per second), one for communicating via AC power 
lines (9600 bps), and one for wireless radio communications 
(5000 bps). Any one of these transceivers can be connected to 
a Neuron, and LONs can be made up of any or all of these 
media. 

Developers can use LONs with a LON Starter Kit, The kit 
consists of software for an IBM AT^ciass system plus an ex¬ 
ternal box that allows developers to simulate a LON. Develop¬ 
ers can program the individual Neurons using an enhanced 
version of C called Neuron C. Echelon officials say that the 
512-byte EEPROM area of the Neuron can accommodate 

a three-page C pro¬ 
gram. For larger pro¬ 
grams, another ver¬ 
sion of the Neuron 
chip will be available 
that can access up to 
42K bytes of external 
memory. The Starter 
Kit costs approxi¬ 
mately $15,000. 
Echelon officials 


FOR MORE INFO 


Echelon Corp. 

4015 Miranda Ave. 

Palo Alto, CA 94304 
(415) 855-7400 
fax: (415) 856-6153 
Circle 1 105 on Inquiry Card. 



The first member of the Neuron chip family is the 3120 
chip . The 3120 contains three processors: two dedicated 
to LONTalk (the network protocol used by Neurons) 
and one designed to be used by the chip f s application 
program . 


say that the most important component of the LON technol¬ 
ogy is its peer-to-peer LONTalk network protocol. According 
to the company, the design constraints for this network were 
much stricter than those of typical LANs designed for con¬ 
necting microcomputers. Not only must the network be able to 
handle three or more different types of physical connections, 
but it also must be 100 percent reliable even at peak loads, 
easy to install, secure, and able to fit into just I0K bytes of 
ROM, The only deficiency of the network protocol is that it is 
optimized for use with only very small amounts of data. 

Although Neurons and LONs have immediate applications 
in mundane tasks (such as turning on lights), they could also 
be used for a wide number of other, more challenging duties. 
For example, they could be used to control an airplane, elimi¬ 
nating miles of conventional cable and possibly lessening the 
need for a large central computer. 


Rich Malloy is the New York-based managing editor of the 
BYTE /lews department and editor in chief of BYTEWEEK, 
a newsletter covering the personal computer industry. He 
cm be reached on BIX as "rmalloy. ” 
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TI microLaser 


with Adobe ' 1 PostScript*. 
Printing like a pro just got easier. 



The remarkably compact, wonderfully 
affordable machine on the right is the 
microLaser page printer from Texas 
Instruments. 

To the left is its inspiration. 

Which simply means that if you want 
pure desktop publishing power, 
unlimited creativity, unlimited quality — 
in short, everything you would expect 
from a pro — choose microLaser. 

microLaser gives you real Adobe™ 
PostScript, not an emulation. That 
means you’ll have access to an 
unlimited number of fonts and all the 
powerful PostScript effects like scaling, 
stretching, squeezing, twisting, rotating 
and reversing — to name just a few. With 
microLaser, you can compose complex 
pages of text and graphics for perfectly 


professional presentations, newsletters 
and reports. 

There's a full range of microLasers to 
meet your needs, from 6 to 16 page per 
minute models. Each comes with 
superb paper handling, fast time to first 
page, highly compact design (13.4* x 
14-2*) and full Apple™, IBM™ and 
LaserJet Series II® compatibility. 


For more information, please contact 
your local TI sales office. And see how 
easy printing like a pro can be! 

Belgique/Belgte: (,02) 242 30 80, Danmark: (44) 68 74 00. 
Deutschland: (08161)30-4703, Esparia: (1)372 3051, 
France: (1) 30 70 10 06. Hungary: (I) l 66 66 17. 

Iralia: (039) 63221, Middle East and Africa: 

(Italy) (039) 6322!, Nederland (020) 5602911. 

Norge: (02) 155090, Republic of Ireland: (01) 755233, 
Schweiz/Suisse: (01) 74 42 811, SuomiVFintattd: (0) 461 422, 
Sverige: (08) 752 58 00, United Kingdom: (0234) 224277 


microLaser 6ppm. 0.5 Mb RAM standard, HPLJ11 emulation, 
250 sheet A4 paper drawer, 

microLaser PS 17: standard microLaser configuration plus 
Adobe PostScript 17 fonts , 1,5 Mb RAM standard - 
microLaser PS 35: standard microLaser configuration plus 
Adobe fbstSctipt 35 fonts, 1.5 Mb RAM standard, 

microLaser XL 16 ppm, 0,5 Mb RAM standard, HPLJTI 
emulation, 250 sheer A4 paper drawer. 
microLaser XL PS 17: standard microLaser XL configuration 
plus Adobe PostScript 17 fonts, 1,5 Mb RAM standard. 
microLaser XL PS35: standard microLaser XL configuration 
plus Adobe PostScript 35 fonts, 1.5 Mb RAM standard. 

PostScript is a registered trademark of Adobe Systems Inc. 
LaserJet Series II is a registered trademark of Hewlett Packard, 
IBM and Apple are rradem.ark& of their respective companies. 



, Texas 
Instruments 
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family of test 
products provide 
solutions for PC field service, 
repair depot, R&D, manufactur¬ 
ing inspection & bum-in, and 
quality assurance testing, 

■ Test a PC system in seconds 

* Insure ZERO 
hardware defects 

* Test for PC Compatibility 

* Quality Assurance 
Certification 

* Replace costly 
test equipment 

* Find failures in a 
100% dead system 

* Eliminate defective 
PC returns 

* Increase customer satisfaction 
& lower costs thru product quality 


■ VISTA MICROSYSTEMS, Inc, 

6 Whipple St., No. Attleboro, MA 02760 
Tel. 508-695-8459 • FAX 508-695-8688 



• Diagnose comm probtems 

• Install new equipment 

• Determine baud rates 

• Reduce development time 

• Troubleshoot faster 

• ns-42Z option available 

* SDUC, HDLC, X.25. BISYNC • Parity & CRC check 

• 40 hours on 9v battery • 8K buffer with printer dump 
BitView shows you bidirectional data in ASCII, EBCDIC, or Hex for async and sync data 
tines at baud rates from 110 to 64 Kbaud. Now find your oomm problems in minutes 
instead of hours! 

Dali (212)662-6012 or Fax (212)676-6143 
MEASUREMENT & CONTROL PRODUCTS, INC, 

415 Madison Avenue. 22 FI. New York, NY1Q017 


EMBEDDED SYSTEMS 


tightly coded; readability, maintainability, and everything else 
is sacrificed to get the program as compact as possible. These 
practices went out of general programming practice decades 
ago. Now, using such methods in embedded-system program¬ 
ming is fading, too, because microcontrollers with more mem¬ 
ory are readily available; companies can now cut overall costs 
by facilitating software development and maintenance. The 
tendency is to program in higher-level languages and to use op¬ 
erating systems or, at least, libraries of reusable code to handle 
the routine parts. 

Because of the critical nature of embedded systems, a lot of 
attention is paid to testing and debugging. The software should 
be exercised against all possible I/O combinations—a huge task 
even on applications with a definable set of possibilities. In the 
early stages, testing may be complicated by the fact that testing 
can't be done on the target system but must be tested on simula¬ 
tors, As a compensation to testing on simulators, the test can be 
set up to monitor the internal workings of the program closely, 
including the register contents and hardware details. In some 
embedded systems, physical environment testing is important, 
as well. 

Trends in Embedded Systems 

The trend today is toward more powerful systems. Four-bit 
controllers are beginning to fade, being replaced by fast 8-bit 
and even 32-bit controllers. The cost difference between the 
limited 4-bit controllers and the more powerful 8- or 16-bit con¬ 
trollers is steadily narrowing. With the headroom of these new 
processors, it is less expensive and easier to add new features to 
an embedded system. 

With more space, it follows that the trend is away from re¬ 
placement designs and toward feature enhancements to existing 
products, usually through software. There is also a growing 
focus on software productivity. This is an especially important 
issue, because embedded-system designs are essentially one of 
a kind, and the new processors require more programming. 

One way to make programmers more productive is to give 
them a familiar environment to work in. Modern operating sys¬ 
tems that combine a microkernel with message passing can do 
just that. Chorus, an operating system from Chorus Interna¬ 
tional, can exist in as little as 24K bytes of memory, making it 
suitable for embedded-system applications. The larger version 
of Chorus is function-cal 1-compatible with Unix System V re¬ 
lease 4, meaning that programmers can develop software for 
embedded-system applications running Chorus under Chorus, 
Other, modularized operating systems are also becoming de¬ 
sirable software bases for embedded systems. 

There is a tendency to give products better user interfaces to 
get around the dreaded “ VCR Syndrome, 11 but the bottleneck is 
the cost of the I/O devices. A cryptic user interface with many 
states can use a very simple display and keyboard. A better user 
interface usually means a better, and hence more expensive, 
display and keyboard, but even these costs are dropping. 

Historically, we have tended to think of embedded systems 
as being the smaller, weaker relatives of the hardware and soft¬ 
ware we use for general-purpose computing. That isn't true 
anymore, and it is likely to become less and less true in the fu¬ 
ture. Some manufacturers are exploring advanced methods, 
such as parallel processing, AI, and neural networks. In an¬ 
other 10 years, the most powerful, capable applications we 
have may be in embedded systems. ■ 


Rick Cook is a freelance writer who specializes in high technol¬ 
ogy and writes science fiction and fantasy for fun. He lives in 
Phoenix, Arizona, and can be reached on BIX as “rcook. " 
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InfoWorld readers vote Northgate “Desktop Computerof theYear!” 


Northgate Shatters Ten^ars Of IBM , 
Compaq And Apple Dominance! 



/ nfoWorld readers are the "Clio's Who 1 ' of Corporate 
Americas most knowledgeable computer buyers. For 
the past decade, InfoWorld has sent ballots asking 
readers to vote for their choice of “Desktop Computer of 
the Yfcar? Only one wins, Apple, IBM and Compaq have 
dominated this voting. 

But for 1990, a real shocker! 

When the tens of thousands of votes were tallied neither 
Apple, IBM nor Compaq had won. Nor had Dell, AST 
or Hewlett Packard Instead, InfnWorlcf s readers voted a 
Northgate system “Desktop Computer of theYear? 

With this landmark vote, one era ended 
and a new one began! 

Northgate, a fourycar-old computer designer and 
manufacturer from the Midwest toppled tradition and 
along with it, the way corporate computer buyers do 
business. Because Northgate doesn't sell just ordinary 
computers and we don’t sell them in a traditional way. 

Northgate designs and builds the industry's highest 
performing systems. And we sell them direct to you. No 
dealers. Does this method work? You bet it docs , ♦ ♦ 


The fop experts in thousands of Americas largest 
businesses voted on if. And in one sweep, corporate 
computer buyers hove declared: 



And now As safe to buy high performance computers 
from a company that sells directly to the customer! 


How did all this happen? Well, we could say it's a result 
of our years-ahead design. Performance th at has won just 
about every other award in the industry. And legendary 
technical support and customer service policies that 
demand we deliver total satisfaction, A winning 
combination, indeed. But what matters most is .,♦ 

Northgate goes the extra mile to assure your 
computer dollars arc investments, not costs! 

it’s the Northgate differences that create customer 
confidence! When sophisticated buyers, like the readers 
of InfoWorld, put pen to purchase order, Northgate gets 
the vote. They know they can trust North^re. 

At Northgate, components arc researched and evaluated 
under the most stringent methods to ensure highest 


performance, compatibility and reliability. Every system 
we sell has gone through at least 547 individual compatibility 
checks (515 software programs alone) before our quality 
control engineers say it’s Northgate. 

Thar’s one of rhe reasons Northgate systems work so 
well. From our economical Slimline* systems, right up 
through out spectacular 486/55, winner of the InfoWorld 
'Desktop Computer of the Year” voting, you can be sure 
when you buy Northgate you Ye putting a winner to work. 

Northgate gives you the edge in today's tough marketplace. 
But that's not enough ., * 

Half a million minutes a year Northgate 
technical support is ready for your call! 

When you buy IBM or most other computer brands from 
a dealer, you live with their support policies. At best 
they’re open 9-5, and maybe a few hours on the weekend. 
Need to talk to someone “off hours”? When you deal 
with those guys, you’re out of luck. No support. No help. 

At Northgate, there's a friendly, undemanding and 
superbly capable tech specialist ready to help you 
24 hours a day, seven days a week. 



Northgate’s Award-Winning Lineup of Full Size 386 & 486 Business Systems 


Elegance 386/25 



Elegance 586/55 


Elegance 486/25 


Let’s see IBM and Compaq match this offer ,., 

Wc invite your company to cojoy the Northgate experience. 
Put our systems to the rest for 50 days. If they don’t 
deliver everything you expect — and more — we’ll buy 
them back. No string attached. Simply rail our BOO 
number for a free Pre-Purchase Consultation with one 
of our account representatives. 


For Your Free 
Consultation Call 


800 - 345-8709 


AtcmmATF 

COMPUTE# 

sysTFmwc 


707S Flying OglmI Di. Eden Van, MN Sm 


my H.kIiiht l-HIXJ. JES JlftH. 


,,lin3uti ini hl.niJ 
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PC Magazine said it best... 

“Northgate stops at nothing to please its customers!”* 




























Award-winning performance, unqualed 
service and incredible support for a price IBM* 
Compaq*and Dell* can’t hope to match. 


he power of 386 r " computing is the 
lifeblood of business today. And 
more and more, Northgate is the 
vendor of choice Why? Northgate is the 
only company who consistently earns top 
ratings for performance, service, support 
and bottom-line value Industry experts 
and users worldwide agree 

Northgate 386 ... computing’s most 
decorated line, Northgate’s rise to the 
pinnacle of 386 technology started in 1988 
when Computer Shupper readers voted 
Northgate’s 386 Power System both a “Best 
Buy" and Overall Best Buy. A few months 
later, PC Magazine named Northgate 386/20 
and 386/25 “Editors’ Choice." Later that 
year, our 386/33 received the same honor 
Along the way, our 386 systems won several 
tnfoWorld recognitions as well. 

Revolutionary systems of the 
90’s: Northgate SlimLine!" 

Often copied, never duplicated! It seems 
like everyone has jumped on the SlimLine 
bandwagon these days. Truth is, Northgate 
pioneered this incredible technology We 
were the first to introduce full power 386 
systems in a case measuring only 4,25* high. 

Architecture that stunned the industry! 
SlimLme’s fully-integrated motherboard 
features built-in IDE hard drive and floppy 
drive controllers, one parallel and two 
serial ports plus a 16-bit VGA controller 
And we didn’t scrimp on expansion capabil¬ 
ities. Our unique expansion tree has three 
full-length 16-bit and two half-length 8-bit 
slots for all your add-ons and peripherals. 

Perfect single-user workstation or network 
terminal. SlimLine is ideal for use where 
you need full-size 386 power but space is 
a premium. 

For comprehensive system features and 
popular configurations, see next page. 


Northgate Elegance:" Full-size 
386 power and expandability. 

The business systems of choice: Elegance’s 
award-winning reputation has made them 
the choice of Fortune 1000 corporations, 
government agencies and universities 
around the world. And with good reason. 

Elegance full-size systems are designed to 
allow you to easily expand your system as 
your business needs increase You only pay 
for the components you need now. 

Power for every application. From “simple” 
tasks like word processing and desktop 
publishing to advanced CAD/CAE and 
database management applications, Elegance 
delivers. To find out what systems are 
right for you, see next page for system 
configurations and upgrade options. 

Northgate wins 1990 Micro¬ 
computer Marketing Council’s 
Service and Support Award! 

30-day no-risk trial period 

Full one year warranty on systems, 5 years on 

OmniKey keyboards. 

Northgate responds to your needs with 
overnight shipment of parts—at our expense! 
Free on-site service to most locations for one 
year if we earit solve your needs over die phone. 
Unique 24-hour toll-free technical support— 
the industry's best! 

We accept VISA, MasterCard, Discover and 
Northgates Big TF card. We offer leasing and 
financing options, too! 

Free pre-purchase consultation. Nobody 
spends thousands of dollars on systems 
during the first phone calf You know it, we 
know it. Instead, we offer a no-obligation 
pre-purchase consultation with one of 
our highly-trained Technical Consultants, 
You won’t get high-pressure tactics or 
commission-hungry salespeople J ust 
friendly assistance in matching your 
business needs with the appropriate 
Northgate solution. 


To^FRtL800-345-8709 

(N USA AND CANADA 



MOtm/GATE 
COMPUTE# 
SYSTEMSJMC 


Fortune 1000 corporations, government agencies and Qrtci can leiA 
education institutions, call National Business Accounts: oUUOt oO J11/ 


Notice to the hearing impaired: Northgate has TDD capability Dial 000-5354)60! 


“Smart Tools For Business”™ 

7075 Flying Cloud Drive, 

Eden Prairie, Minnesota 55344 


♦PC SepicmbcT 23, |99fl 
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Number One! Elegance* 
486/25 & 33 MHz ISA 

InfoWorld's Product of 
the Year! After outscoring 
the competition in 
InfoWorlds 1990 reviews, 
and being praised 
as “tops in support 
and value,”t Elegance 
486/25i was awarded the publication's 
highest honor: Product of the Year 
This was the fourth award given to an 
Elegance 486 system .. . no other 
company comes close! 



PC Magazine says 
“Editors' Choicer When 
reviewing 486/25 
systems, they said 
“Only one machine 
stands out.,. you 
could pay less for a 486 
system, but not get the 
bonuses that are offered Ekfxxf iusw 
with the Elegance." tt 
In the February 12,1990 issue, PC 
Magazine declared Elegance 486/33 
Editors 1 Choice, saying the system was 
“a sure winner in its class"' 


r . i 

i 


MAGAZINE 


EDITORS’ 

CHOICE 



Computer Shopper 
readers agree! Elegance 
486/25i breezed past the 
competition and captured 
a 1990 “Best Buy" award. 
This makes three years 
in a row, a Northgate 
Elegance system was voted 


tops by Computer Shopper readers. 


ISA 486 System Features: 

* Intel 486/25 or 33 MHz processor 

* 4Mb RAM; expandable to 8Mb on 
motherboard 

* 200Mb IDF hard drive 

* L2Mb and 1.44Mb floppy drives 

* 64K SRAM read/write-back cache 

* ISA bus 

* One 32-hit, six 16-bit and one 8-bit slots 

* One parallel and two serial pons 

* Vertical “Power” case (desktop available) 

* 16-bit VGA graphics adaptor with 
5J2K video RAM (expandable to 1Mb) 

* 14* SVGA color monitor 

+ Omni Key*/ ULTRA keyboard 

* MS-DOS 4.01 or 33 and GW-BASIC 
software installed 

* Microsoft® Windows 1 " 30 and mouse 

* FCC Class B Certified 




486/25 and 33 MHz 
EISA give you kill 
32-bit performance! 

Performance that rivals RISC-based 
minicomputers costing thousands 
morel New 32-bit EISA bus maximizes 
the performance of Intel's 486 chip ... 
gives you the power to control large 
networks at near processor speed! 

Complete compatibility! Elegance 
486e is 100% compatible with UNIX, 
Novell® and DOS. Plus, Elegance is 
compatible with existing 8-bit and 
16-bit ISA adapters, so you benefit 
from downward compatibility. 

Compare Elegance 486e performance 
and Northgate service and support 
with any other vendor’s in the indus¬ 
try. You'll find you can’t buy better 
than Northgate! Call now... let 
Northgate build your system today! 

True EISA 486 System Features: 

* Intel 486/25 or 33 MHz processor 

* 4Mb RAM; expandable to 32Mb on 
motherboard 

+ 1Mb EISA caching SCSI controller 

* 200Mb SCSI hard disk 

* 1.2Mb and 1.44Mb floppy drives 

■* 128K SRAM read/write-back cache 

* EISA bus 

* Eight 32-bit EISA slots; six bus master 
and two slave 

t One parallel and one serial port 
16-bit VGA graphics adaptor with 
512K video RAM (expandable to 1Mb) 

* 14* SVGA monochrome monitor 

* Vertical “Power^ case 

* 300 watt power supply 

* Omni Key*/ ULTRA keyboard 

* MS-DOS 4.01 or 33 and GW-BASIC 
software installed 

* Microsoft mouse 

* FCC Class B Certified 

S99°2/*9199°2 


Northgate wins 1990 
Microcomputer Marketing 
Council’s Service and 
Support Award! 

30 Day No-Risk Trial To assure your 
complete satisfaction, Northste gives 
you a 30-day No-Risk Trial. 

; Full parts arid labor warranties: 

1 year on systems; 5 years on 
Omni Key keyboards. 

Overnight shipment of replacement 
parts when needed — at our expense. 

♦ Northgate's unique 24-hour 
toll-free technical support leads 
the industry — most needs are 
met with just one call! 

Free on-site service to most locations 
if we can't meet your technical 
needs over the phone. 

* Easy financing: Use your Northgate 
Big *N\ VISA, MasterCard or Discover 
Card. Leasing terms up to five years 
also available. 


Free Pre-purchase Consultation 

Nobody spends thousands of 
dollars on systems during the 
first phone call. You know it, 
we know it. Instead, we offer a 
no-obligation pre-purchase 
consultation with one of our 
highly-trained Technical 
Consultants. You'll receive 
friendly assistance in matching 
your business needs with the 
appropriate Northgate solution. 


CALL TOLL-FREE 

800 - 345-8709 

IN USA AMD CANADA 

Fortune 1000 corporations, government 
agencies and education institutions call 

Accounts: 800 - 548-3510 

Notice to the. hearing impaired: Northgate 
lias TDD capability. Dial 800-535-0602, 



AfOPTNOATE 
“ COMPUTE# 
SYSTEMS JVC 


“Smart Tools For Business"™ 


7075 Flying Cloud Drive, Eden Prairie, Minnesota 55144 


CComrtghi Nwihgau [iizmpdc* Syntnm. Im 1901 4,Uhik*rt) 
kuna hhtve 3 art [M&micbi mil cwiMtred i(adrm.i k. «t ibim ir 
rJt^TW.jDlyW.tS^ fPpCAlyizinr.Hprtmh. ' -- 


Tinned- ol McrHuibi Cara purr Symiw BQ4M u ■ iradr mirk or Intel -Coni IBM n 1 rqwHtd mdetmrk dI t 

Hi rrfnn -viltM"- ™lp|irniv till i|ir 5att*i*e Pnbtofon A»™nlo*fa , J i nip nrrrv Hwlfnr il 1 SOiJ 364 


stMKtlnt* Cntp-Ai mW. proton iml 


Circle 219 on Inquiry Card. 


JUNE 1991 • B Y T E 165 



















PC Magazine said it best... 

Northgate stops at nothing to please its customers!’ 


































Award-winning performance, unequaled 
service and incredible support for a price IBM* 
Compaq*and DeH' can’thope to match. 


Northgate Elegance" Full-size 
386 power and expandability. 


he power of 386™ computing is the 
lifeblood of business today And 
more and more, Northgate is the 
vendor of choice Why? Northgate is the 
only company who consistently earns top 
ratings for performance, service, support 
and bottom-line value. Industry experts 
and users worldwide agree. 

Northgate 386 ,.. computing’s most 
decorated line: Northgate’s rise to the 
pinnacle of 386 technology started in 1988 
when Computer Shopper readers voted 
Northgates 386 Power System both a "Best 
Buy” and Overall Best Buy A few months 
Latei; PC Magazine named Northgate 386/20 
and 386/25 “Editors’ Choice" Later that 
year, our 386/33 received the same honor 
Along the way, our 386 systems won several 
In [eWorld recognitions as well. 

Revolutionary systems of the 
90’s: Northgate SlimLine" 

Often copied, never duplicated! It seems 
like everyone has jumped on the Slimline 
bandwagon these days. Truth is, Northgate 
pioneered this incredible technology. We 
were the first to introduce full power 386 
systems in a case measuring only 4.25 ff high. 

Architecture that stunned the industry! 
Slimline’s fully-integrated motherboard 
features built-in IDE hard drive and floppy 
drive controllers, one parallel and two 
serial ports plus a 16-bit VGA controller 
And we didn’t scrimp on expansion capabil¬ 
ities. Our unique expansion tree has three 
full-length 16-bit and two half-length 8-bit 
slots for all your add-ons and peripherals. 

Fferfect single-user workstation or network 
terminal. Slimline is ideal for use where 
you need full-size 386 power; but space is 
a premium. 

For comprehensive system features and 
popular configurations, see next page 


The business systems of choice Elegance’s 
award-winning reputation has made them 
the choice of Fortune 1000 corporations, 
government agencies and universities 
around the world. And with good reason. 

Elegance full-size systems are designed to 
allow you to easily expand your system as 
your business needs increase. You only pay 
for the components you need now: 

Power for every application. From “simple” 
tasks like word processing and desktop 
publishing to advanced CAD/CAE and 
database management applications^ Elegance 
delivers. To find out what systems are 
right fm you, see next page for system 
configurations and upgrade options. 

Northgate wins 1990 Micro¬ 
computer Marketing Council’s 
Service and Support Award! 

30-day no-risk trial period 

Full one year warranty on systems, 5 years on 

OnmiKey keyboards. 

Northgate responds to your needs with 
overnight shipment of parts—at our expense! 
Free on-site service to most locations for one 
year if we can't solve your needs over the phone 
Unique 24-hour toll-free technical support— 
the industry's best! 

We accept VISA, MasterCard, Discover and 
Northgate’s Big TST card. We offer leasing and 
financing options, too! 

Free pre-purchase consultation. Nobody 
spends thousands of dollars on systems 
during the first phone call You know it, we 
know it Instead, we offer a no-obligation 
pre-purchase consultation with one of 
our highly-trained Technical Consultants. 
You woht get high-pressure tactics or 
commission-hungry salespeople Just 
friendly assistance in matching your 
business needs with the appropriate 
Northgate solution. 


to,',':™, 800-345-8709 

IN USA AND CANADA 


Fortune 1000 corporations, government agencies and qaa SAQ t i a 
educaiion msetmions, all National Business Accounts: oU UOt O' J J 1U 
Notice to the bearing impaired: Norrhgpit has TDD capability. Dial 800-535-0602. 
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Only Northgate offers a Ml range of386 systems 
in Slimline; Desktop and Vertical Power Cases! 



Slimline... a Northgate original! 


“Editors’ Choice”— all Elegance™ systems 


Slimline Features: 

* Smalt footprint (16.5* square x 4 25* 
high) SlimLine case with room 
for two exposed and one internal 
Half-height devices 
64K SRAM read/write-back cache 
L2Mband L44Mb floppy diskdrives 
Integrated 16-bit SVGA with L024x 
768 resolution; 512K memory 
Inter and Weitek math co-processor 
support 


* ISO watt power supply 
Clock calendar chip rated at 5 years 

'■ OmniKcy* keyboard 

■ MS-DOS 4.01 and GW-BASIC 
installed 

■ On-line user’s guide to MS-DOS 4.01 
QA Plus Diagnostic and utility 
software 

■ FCC Class B certified 


Elegance Features: 

5-bay desktop case with room for 
3 exposed and 2 internal half-height 
devices; 20QW power supply 

Optional 7-bay vertical power case 
has 220W power supply 

r RAM expansion up to 8Mb on 
motherboard (16Mb total RAM 
with 32-bit memory card) 

* One para]leI and two serial ports 


“Intel and Weitek co-processor 
support 

■ MS-DOS 4.01 and GW-BASIC 
installed 

- On-line user s guide to MS-DOS 4 j01 

11 QA Plus Diagnostic and Utilities 
software 

■ SMARTDrive™ disk-caching software 

M FCC Class B and Novell certified 


SlimLine 386SX/16 and 20 MHz with 64K Cache 

■ Intel 80386SX/16 or 20 MHz ■ 40Mb hard drive 

processor 

2Mb of RAM on motherboard I4*5VGA color monitor 

S 2399 00 / $ 2599 00 Or as low as i 75 M / 5 S0<» per month* 

SlimLine 386/25 MHz with 64K Cache 

■ Intel 80386/25 Mhz processor 31 100Mb hard drive 

• 4Mb of RAM on motherboard n 14*5VGA color monitor 

*3399°* Or as low as *105™ per month 0 
SlimLine 386/33 MHz with 64K Cache 

Exclusive! The Edsun CEG chip is now available with SlimLine 386/31 This device 
emulates up to 2048 x 2048 resolution and lets your standard VGA monitor display 
an incredible 750,000 colors. Plus, It smooths out the jagged edges around images, 
giving you clarity and brilliance you must see to betievel Other features: 

Intel 90386/33 Mhz processor 200Mb hard drive 

4Mb of RAM on motherboard * 14"WGA color monitor 

S 3899 00 Or as low as *120°° per month* 


Northgate Elegance 386/25 

Intel 80386/25 Mhz processor 

■ 4Mb of RAM 

■ 100Mb hard drive 
64K SRAM read/write-back cache 

■ 1.44Mb and 1.2Mb (loppy drives 

S 3699 00 Or as low as *115°° per month* 
Northgate Elegance 386/33 

» Intel 80386/33 Mhz processor 
" 4Mb of RAM 

■ 200Mb hard drive 
a 64 K SRAM read/write-back cache 

1.44Mb and 1.2Mb floppy drives 

$444900 Qr M [ow as n40 (i# per mont h* 

If one of these popular SlimLine or Elegance 
models doesn’t meet your needs, CALL! 
We’ll custom build one just for you! 


16-blt SVGA Adaptor 
14*SVGA color monitor 
■ OmniKcy keyboard 
Microsoft Windows and mouse 


“16-bit SVGA Adaptor 
14*SVGA color monitor 
■ OmniKcy keyboard 
Microsoft® Windtiws™ and mouse 


CALL TOLL-FREE 


800 - 345-8709 

IN USA AND CAhtADA 


Major corporationSj volume purchasers and Q/V3 ifflrt 

government agencies call National Business Accounts: oUUOto - 5 jIU 


Notice to the hearing impaired: Northj^te has TDD capability. Dial 800-5354)602. 
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Corporation 


propo^t 


The Materials Research 


Group Recommendation: 

Aluminum 
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West 

Total 

Glass 

East 

Central 

West 

Total 

Plastics 

East 

Central 


2,697,493 

1,873.936 

2,378,942 


3,171,243 

1.823,697 

1,967,421 

6,962,361 


An unimpremiv report is something 
you U never ham to create again. 


Align titles or tart across a range of 
oolumm—lefl, right, f/r venter—uith 
me simple command. 


FOCUS 


You can wrap mt around graphs 
automatically 


Addfreehand drawings or symbols 
to call attention to critical data 


A feature that only 1-2-3 offers to 
DOS spreadsheet users is the ability 
to embed as many 11 live' graphs on 
a worksheet asycm d Ufa, 


Improved[ 3D-effed graphs can add 
even mm impact to your report. 


Mir bold, Oakes, underlines, colors, 
and typefaces to create over 100 text 
style cmrMnations-more than any 
dim spreadsheet. 


Thanks to Auk/ Ccnnpms, you can 
easily make m entire VPpurift m 
me {/age. 


rr-fg 
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Gross He venues by Product 


„_ 


9 


0 

D 


1 Aluminum 


1991 

3 Plastics 


WECYCLE PRODUCT 

Aluminum 

East 

Central 


1990 


2,323,426 

1.372,347 


7,315,539 

4,320,972 

5,436,033 

17,072,544 


2,496,721 

3,598,757 

4.217,635 

10,313,113 


2,567,821 

3,217.693 

4.471,294 

10.2S6.808 


2,798,925 

3.507,285 

4,873,710 

11,179,920 


3,234.660 

1,660,171 

2,006,769 

7,101.608 


into the 2lst century. 

Glass and Plastics 

As can be inferred from the 
graph us the left, glass and 
pJasrics recycling has been 
holding steady throughout 
this same period, and fau s 
consequently become a 
smaller proportion of our 
overall sources of revenue. 
Although rhis group would 
Strongly recommend ihai 
WeCycle Waste Corporation 
do all that is necessary to 
increase its activities in these 
areas, our studies have shown 
that aluminum will become 
increasingly the material of 
choice in (he shipping, heavy 
manufacturing and container 
industries. 

Aluminum 

It is our opinion that sources 
of aluminum products will be 
pressed dose to their limits 
over the next decade. 

Therefore, we propose that 
WeCycle Waste Corporation 
invest in more aluminum 
capacity during the next five 
years in order to lake the best 
advantage of this increasing 
market demand, 





























de your spreadsheet 
ng your hardware. 




There’s a lot to like about the new 
Lotus* 1-2-3* Release 2.3. 

Fbr starters, it’s not just a graphical 
spreadsheet. It’s a East, graphical spread¬ 
sheet lor DOS. It’s easy to use. And it 
works as well on an older XT with just 
512K of memory as it does on the newest 
486 machine. 

It also shares many features in 
common with our powerful 3D 
spreadsheet, Release 3.1. 
Including its superb spread¬ 
sheet formatting and publish¬ 
ing capabilities and full mouse 
support. Along with its popu¬ 
lar Auto Compress feature that gives you 
a trouble-free way of making larger work¬ 
sheets print on a single page. 

We’ve also added new features you 
won’t find in other spreadsheets. Like the 


l L 



t 



With its WYSIWYG graphical environment, you can 
do all your formatting '' live’' on screen. 

Viewer (based on Lotus Magellan* tech¬ 
nology) which helps you find the file you 
want before retrieving it. And a very 
helpful Auditor that simplifies the job of 
documenting and analyzing complex 
worksheet logic. 

Of course, you won’t just like what 
Release 2.3 does. You’ll like how it feels. 



Lotus 1-2-3 

JhrmldsnrtpoiMhrqtn&Krl 


What’s New In Lotus 1-2-3 Release 2.3. 

° A WYSIWYG graphical environment with live 
on-screen formatting 

D Lotus Magellan viewer technology for fast hie pre¬ 
viewing, retrieving and linking...all without leaving 
your active worksheet 

D More graph types, including 3D-effect graphs and 
graph annotation capabilities 

° Auto Compress, for a trouble-free way of making 
larger worksheets print on single page 

o Dialog Boxes for an easier, more interactive way 
of working 

D Text-editing for easy on-sheet word processing, 
including automatic word wrap, even around graphs 

° The Auditor for documenting or highlighting your 
spreadsheet logic 

° Improved memory management for building larger 
worksheets up to 12 MB in size 

D New printer drivers that support all leading laser and 
dot-matrix printers 

n Context-sensitive Help and an interactive tutorial 


© Copyright 1991 Lotus DeveiopmerU Corporation All rights reserved Lotus, 1-tJ. and Magellan are registered trademarks and Impress and AlSungs are trademarks qf Lotus 


It’s quick and smooth. With a WYSIWYG 
(what-you-see-is-what-you-get) graphical 
environment that lets you format text, 
data, and graphics “live” on screen. Plus, 
what you see on screen is what you’ll get 
when you print. With the mouse, you 
can execute commands, highlight cells or 
ranges, open dialog boxes, 
place and size graphs, 
change type 
styles, fonts 
and point 
sizes. All 
with unpar¬ 
alleled speed Lotus 1-2-3 Release 8.8 runs smoothly 
and ease. and quickly no matter what 

WhatS hardware you're running it on. 

more, Release 2.3 gives you a wide range 
of printing and reporting capabilities. 
Including the capacity to place as many 
live graphs on a worksheet as you’d like. 

Along with 96 type style 
combinations, new 3D-effect 
graphs, drawing and annotation 
tools, and the most font support, 
choices of colors and shading 
available. 

Compatibility? As with any 
1-2-3 product, it’s no problem. 
Because Release 2.3 will read all 
of the files you’ve created on 
previous versions of 1-2-3, includ¬ 
ing files you’ve formatted using 
Allways” and Impress? 1 So you’ll 
preserve all your work, as well as 
your training. 

For more information about 
the new Release 2.3 or for 
upgrade details, call us today at 

1-800-TRADE-UP, ext. 1116. 


The new Lotus 1-2-3 for dos 


Lotus 


















Before Yxi Bbw $500 
On Lotus 1-2-3, Excel Or 
Ouattro Pro, Read This. 
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Software superior by design 


CA90s 


It's the beginning of a revolution. 

The affordable spreadsheet revolution. Now every 
user in America can afford the 
most advanced spreadsheet 
technology. The latest break¬ 
throughs. Newest features. 

Hottest 3-D graphics. 

It's all there inside 

The 90s protects superCalc5. With Lotus 1-2-3 

and enhances the r 

vatue of every ca compatibility, presentation 
software solution, q Ua ]jty graphics and spread¬ 
sheet linking, SuperCalc5 has become one 
of the most popular, best-selling spread¬ 
sheets in the industry. 


045 

/trrAftec/ure For 


More than 3,000,000 copies have been sold and unlike 
some others, SuperCalc5 runs on virtually every type of PC 
that exists. 

If you've been thinking about moving up to a 
more powerful, full-featured spreadsheet, now's 
the time. Move up to SuperCalc5 and get every¬ 
thing you've always wanted for hundreds of 
dollars less than Lotus 1-2-3, Excel orQuattro 
Pro. For the name of your nearest SuperCalc5 
dealer call 1-800- 
CALC-149. 

Do it right now. 

After all, at this 
price, why wait? 


© 1991 Computer Associates International, Inc, H 711 Stewart Avenue, Garden City, NY 1I530-47S7. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 
Excel is a registered trademark and Windows is a trademark of Microsoft Corporation, Quattro Fro is a registered trademark of Borland International, Inc, 
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NSTL Review Supplement 


ach month, BYTE evaluates dozens of products in a 
broad range of categories. We cover a lot of ground p but 
we are always trying to do more. To that end, BYTE is proud 
to bring you the NSTL Review Supplement series. As 
reports become available, BYTE will present the results of 
product comparisons from the National Software Testing 
Laboratories, a division of Datapro Research Group and a 
BYTE sister company. NSTL is one of the world's premier 
independent hardware and software testing facilities. Its 
services and advice are sought by many businesses from 
the Fortune 500 on down. 

These pages are supplemental; nothing has been cut 
from the regular issue of BYTE to make room for them. And 
the BYTE Lab will continue its long-standing tradition of 
producing comprehensive, hard-hitting product compari¬ 
sons. 

NSTL publishes ratings reports on Macintosh and PC 
hardware and software, as well as on networking products. 
BYTE will select topics based on timeliness and appropri¬ 
ateness to our readership. We will also avoid duplicating 
product coverage found elsewhere in BYTE. 

Many of the tests devised by NSTL are similar to 


BYTE’s—the basic performance benchmarks, for example. 
Unlike BYTE, NSTL provides a scoring system based on 
numerical weightings assigned to key attributes such as 
performance, ease of use, versatility, and overall quality. 
While some of these ratings are by nature arbitrary, the 
criteria within the evaluation are consistent for each pack¬ 
age and do provide a legitimate means of comparison. 
Though we’ve examined NSTL’s methodology and found it 
satisfactory, BYTE has not tried to duplicate N STL's tests. 
NSTL retains full ownership of the results published here. 

Due to space limitations, we could not publish all the 
data that NSTL provided in its 75-page report. Instead, we 
boiled down the information to its essential core. The full 
report is available for sale from NSTL (see the text box 
“About NSTL"). 

We bring you these supplements as a service. The 
additional pages allow us to provide you with more product 
comparisons in a wider range of categories. NSTL’s format 
and methodology might dlfferfrom what BYTE provides, but 
they offer a reasonable, alternative means of comparison 
that complements BYTE's own extensive product reviews. 
We welcome NSTL to BYTE, and we welcome your com¬ 
ments on the NSTL supplements. 


About NSTL 


National Software Testing 
Laboratories (NSTL) is an 
independent organization 
that tests personal compu¬ 
ter and LAN hardware and 
software, ft provides unbi¬ 
ased performance, compa¬ 
tibility, comparison, and usability testing for 
personal computer users and vendors. 
Founded in 1983, NSTL pioneered this use of 
objective, real-world-based, and comparative 
methodologies to gain its position as the lead¬ 
ing independent testing and evaluation facility 
in the microcomputer industry. 

NSTL publishes test results in Software 
Digest Ratings Report, Software Digest Macin¬ 
tosh Ratings Report, PC Digest Ratings Report, 
and LAN Reporter Ratings Report . The publi¬ 
cations carry no advertising. 

NSTL’s Commercial Testing Division of¬ 
fers test services on a confidential, contract 
basis to vendors. 

Additional information on NSTL’s Com¬ 
mercial Test Division is available from NSTL, 
Plymouth Corporate Center, Plymouth Meet¬ 
ing, PA 19462, (215) 941-9600. 


This page contains proprietary test results. Reproduction or quotations, in 


Advanced Spreadsheet Programs 

In the MS-DOS world, spreadsheets cover a lot of 
territory—from simple computerized balance sheets to 
computational wizards with sophisticated viewing and print¬ 
ing options. For this comparative review, NSTL focuses on 
the high end of the features and performance spectrum. 

Although the capabilities of advanced spreadsheets 
are constantly expanding, the most important components 
of this software category continue to be worksheet charac¬ 
teristics and data manipulation functions. The past year has 
brought a number of significant improvements, however. 
The availability of moderately priced high-performance 
computer systems has encouraged the development of 
highly graphical programs, and widespread use of laser 
printers and color printers means that many advanced 
packages now include full-featured charting modules. In 
addition, these programs 3 list of file handling powers has 
grown to include networking capabilities, spreadsheet link¬ 
ing, and three-dimensional worksheets. Some offer free¬ 
form modules, as well. {For advice on what to took for in an 
advanced spreadsheet, see the text box "Advanced Spread¬ 
sheets: Adding Up Your Options.”) 

In this roundup, NSTL evaluates seven programs that 
qualify as advanced spreadsheets: Lotus Development's 1 - 
2-3, Microsoft Excel for Windows, WordPerfect Corp.’s 
Plan Perfect, FormalSoft’s ProQube 3D, Borland Interna¬ 
tional's Quattro Pro, Computer Associates internationars 
SuperCalcS, and Informix Software’s Wingz for Windows. 
With the exception of a prerelease version of Microsoft 
Excel for Windows (the final version was not available at the 
time of testing), al I were production copies of the companies 1 
latest releases. (Borland has since released version 3.0 of 
Quattro Pro.) In the case of 1-2-3, for which two versions 
were available, NSTL evaluated the more powerful release 
3.1 instead of the more widely distributed release 2.2. 
(Lotus’s high-end 1-2-3/G was omitted because it does not 
run under MS-DOS. See the table on page 191 for a list of 
additional spreadsheet vendors.) 
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Microsoft Excel for Windows 

* * * * 

8.9 

8.1 

9.6 

© 

O 

* 

• 

* 

*495 

1 MB; 2 MB 

5.2 MB 

MS-DOS 3,0 or 

Prerelease 3.0 











recommended 


higher; Windows 

Microsoft Corp. 

1 Microsoft Way 

Redmond. WA 98052 
(206) 882-8080 













3.0 

Quattro Pro 2.0 

★ * ** 

8.4 

7.7 

9.1 

m 

© 

© 

o 

© 

*495 

512K; 640K 

4 MB 

MS-DOS 2.0 

Borland international 

1800 Green Hills Road 











recommended 



Scotts Valley, CA 95067 
(408) 438-8400 














1-2-3 Release 3.1 

** * 

7.2 

6.8 

7.7 

© 

• 

© 

© 

© 

*595 * 

1 MB 

5 MB 

MS-DOS 3.0; 

Lotus Development Corp, 










*795 * 



compatible with 

55 Cambridge Pkwy. 

Cambridge, MA 02142 
(617)577-8500 










*495 0 



Windows 3.0 

Wingz for Windows 1.1 

* * 

6.2 

7.7 

4.7 

• 

© 

© 

• 

• 

*499 

2 MB; 3 MB 

2 MB 

MS-DOS 3.1 or 

Informix Software Inc. 











recommended 


higher; Windows 

16011 College Blvd. 

Lenexa, KS 66219 













3.0 

(913) 599-7100 














SuperCalc5 50 

* 

5,5 

5.4 

5.6 

• 

• 

© 

• 

© 

*495 

512K; 640K 

5 MB 

MS-DOS 2.0 or 

Computer Associates International 
711 Stewart Ave. 











recommended 


higher 

Garden City, NY 11530 
(408) 432-1727 














PlanPerfect 5.1 

Less 

4.8 

4.7 

4.8 

• 

• 

• 

• 

• 

*495 

384K; 512K 

3 MB 

MS-DOS 2.0 or 

WordPerfect Corp. 

than 










recommended 


higher 

155 North Technology Way 

Orem, UT 84057 
(801) 225-5000 

5.0 













ProQube 30 

Less 

3.8 

4.3 

3.4 

• 

• 

# 

• 

© 

*99 

512K: 640 K 

1 MB 

MS-DOS 2.0 or 

FormalSoft 

than 










recommended 


higher 

P.O.Box 1913 

Sandy, UT 84091 
(801)565-0971 

5.0 













RATINGS KEY 

(On a scale of 0 to 10) 









Overall Evaluation 


All Other Ratings 




4 Standard Edition 

***** 9.0 or higher 
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7.0-10.0 





a Network Server 

*#** $ r Q -, 
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5.0 -6.9 





0 Network Mode 

*** j r o - 

7.9 
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6.9 













* 5.0- 
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Advanced Spreadsheet Programs 


Computer 

Systems 

Mouse 

Supplier 

Support 

Volume-Purchase 

Agreements 

Site Licenses 

Strengths 

Limitations 

286, 

386 

Sup¬ 

ported; 

not 

required 

Telephone support; 
bulletin board; 
newsletter; support 
plans available; 
discounted or 
free upgrades 

No 

No 

Background recalculation; outlining; fast calcu¬ 
lation speed; font preview; 3-D graphing; 
linear and nonlinear problem solving; back- 
solver; ability to place graphs on spreadsheets; 
linking to database tables; charting and tree-form 
graphics; graphical page preview: array of data 
functions; background printing capability; qua¬ 
lity of worksheets and charts 

Inability to disable undo feature; 
lack of tree-form lines in free¬ 
form graphics module 

8086, 

8088, 

286, 

386 

Sup¬ 

ported; 

not 

required 

Telephone support; 
bulletin board; 
newsletter; forum 
on CompuServe; 
discounted up- 
grades 

Yes 

Yes 

Background recalculation; fast calculation 
speed; fast overall performance; 3-D graphing; 
linear problem solving; backsofver; ability to 
place graphs on spreadsheets; graphical page 
preview; mapping feature; quality of worksheets; 
tree-form drawing: linking to database tables 

Slow speed when printing en¬ 
hanced spreadsheets; lack of 
user-defined functions; lack of 
autosave feature; lack of back¬ 
ground printing feature 

286, 

386 

Sup¬ 

ported; 

not 

required 

Telephone support; 
newsletter; Compu¬ 
Serve forum; Lotus 
Prompt and 

Prompt CD; training 
centers; courseware 

Yes 

Yes 

Seamless background calculation; 3-D spread¬ 
sheets; ability to place graphs on spreadsheets; 
linking to database tables; free-form graphics 
capabilities; graphical page preview; background 
printing; quality of worksheets; mapping feature 

Lack of 3-D graphing; lack of 
user-defined functions; lack of 
autosave feature; inability to 
justify numbers 

286, 

386 

Required 

Telephone support; 
upgrade informa¬ 
tion 

Yes 

Yes 

Interruptible recalculation; 3-D graphing; ability 
to place graphs on spreadsheets; charting capa¬ 
bilities; graphical page preview; background 
printing capability; quality of charts; tree-form 
drawing 

Inability to disable undo feature; 
poor manuals; difficult to learn; 
poor page preview; lack of free¬ 
form lines in free-form graphics 
module 

8086, 

8088, 

286. 

386 

Sup¬ 

ported; 

not 

required 

Telephone support; 
newsletter; torum 
on CompuServe; 
CA-lnsight maga¬ 
zine, support pack¬ 
ages available; dis¬ 
counted upgrades 

Yes 

Yes 

Interruptible recalculation; 3-D graphing: 3-D 
spreadsheets; good auditing features; strong 
financial functions; mapping feature 

Lack of free-form drawing; lack of 
graphical page preview; lack of 
user-defined functions; lack of 
background printing; lack of sup¬ 
port for virtual memory 

8088, 

286, 

386 

Sup¬ 

ported; 

not 

required 

Telephone support; 
bulletin board; 
WordPerfect maga¬ 
zine 

Yes 

Yes 

3-D graphing; factorial overview; graphical page 
preview; background printing capability 

Lack of background or interruptible 
calculation; poor enhancement fea¬ 
tures; lack of free-form drawing; 
lack of undo feature; slow calcula¬ 
tion; slow execution speed 

8086, 

8088, 

286, 

386 

Sup¬ 

ported; 

not 

required 

Telephone support; 
bulletin board 

Yes 

Yes 

3-D graphing; 3-D spreadsheets; backsolver; 
mapping feature 

Lack of background or interruptible 
calculation; lack of free-form 
drawing module; 512-row limita¬ 
tion; lack of undo feature; lack of 
graphical page preview; inability 
to support PostScript devices; 
lack of user-defined functions; 
poor manuals; lack of autosave 
feature; lack of background print¬ 
ing feature; inability to justify 
numbers; lack of support for 
virtual memory; poor enhancement 
features 
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Testing Procedures 

To ensure the accuracy of its results, NSTL used the 
same equipment throughout its testing: a Hewlett-Packard 
Vectra QS/16s equipped with 5 megabytes of RAM, a 40- 
MB hard disk drive, a VGA monitor, and a Microsoft serial 
mouse. The hard disk was partitioned into two drives, 
designated as C and D; before each program was tested, it 
was installed on a newly reformatted drive D. Tests were 
conducted using Compaq DOS 3.31 D and Microsoft Win¬ 
dows 3.0 (HIMEM.SYS and SMARTDRV.SYS were included 
when operating in Windows). BUFFERS and FILES state¬ 
ments in the system’s CON FIG.SYS file were set to 30, and 
extended memory was accessed through Quarterdeck 
Software’s QEMM. 

In evaluating the print quality of each program's enhan¬ 
ced worksheet features, NSTL relied on three printers: a 
QMS-PS 810 turbo PostScript printer, an HP LaserJet III, 
and an HP PaintJet {for evaluating color printing). 

Most performance tests used a complex business 
worksheet that included a three-year cashflow model, bal¬ 
ance statement, inventory, one-year amortization schedule, 
data table, and personnel file consisting of sales, commis¬ 
sions, and projections. All parts of the model were linked 
with interdependent formulas. Formulas consisted primarily 
of arithmetic operations such as addition, subtraction, av¬ 
eraging, andcombinationsofthesefunctions; others included 
minimum and maximum functions, vertical lookups, 
IF...THEN...ELSE statements, financial functions, and a 
table comparing double-declining, straight-tine, and sum- 
of-the-years’ digits depreciation. Raw recalculation tests 
used a 50- by 200-cell matrix. Unless otherwise specified, 
tests were timed from the moment the command was 
entered until program control was restored and the cursor 
could be moved to another cell. 

The default program settings of the spreadsheets were 
modified only to optimize performance, and features that 
might slow the programs (automatic backup and save, for 
instance) were disabled. Tutorial files and sample worksheets 
were not installed unless required by a program’s setup 
procedure, and each package’s program window and 
worksheet were designed so that they encompassed the 
entire screen. 1 -2-3 was tested using extended rather than 
expanded memory, and tests were run using its standard 
and its WYSIWYG interface. Quattro Pro also was tested 
under both its default character-based Interface and its 
WYSIWYG interface. 

Because it has a 512-row limitation, ProQube3D could 
not load the entire model as one worksheet. To ensure 
ProQube was tested using memory requirements equiva¬ 
lent to those used fortesting other programs, the inventory 
portion of the benchmark spreadsheet was loaded as the 
second sheet of a 3-D spreadsheet. 

Ratings Analysis 

To rank the effectiveness of the seven spreadsheets, the 
NSTL staff conducted an exhaustive array of evaluations on 
each product in turn. Spreadsheet capabilities were first 
broken down into five categories: performance, quality of 
printed spreadsheets and charts, versatility of a program’s 
features, ease of learning, and ease of use. The various 
component ratings of each category were weighted accord¬ 
ing to their importance within the category. The component 
parts of the ease-of-use category, for instance, are the 
program interface (assigned a weight of 1), worksheet 
creation and editing capabilities (3), formatting tools (2), 


A ~tA 


graphing capabilities (2), linking/3-D capability (1), data¬ 
base functions (1), file management (1), quality of manuals 
(1), and overall ease of learning (4). 

Performance 

Methodology 

NSTL’s benchmark tests for performance measure the 
speed of common spreadsheet operations and calcula¬ 
tions. Tests are devised to rate raw calculation speed, the 
minimal recalculation speed, and the length of time required 
to return control to the user from a background or interrupt¬ 
ible calculation. Performance is a weighted average of 
scores for the rated benchmarks, Individual test scores are 
computed using the following formula: (Program Time - 
Average Time) I (Best Time - Average Time). The result is 
then rescaled so that the results for all seven spreadsheets 
fall within a l-to-10 scale. 



Weight Criteria 

1 Import .WK1 file 

3 Save a File 

2 Load a Fite 

2 Insert a Row, Manual Recalc 

1 Insert a Row, Auto Recalc 

2 Delete a Row, Manual Recalc 

1 Delete a Row, Auto Recalc 

2 Insert a Column, Manual Recalc 

1 Insert a Column, Auto Recalc 

2 Move a Block, Manual Recalc 

1 Move a Block, Auto Recalc 

2 One-Key Sort, Manual Recalc 

1 One-Key Sort, Auto Recalc 

2 Muitikey Sort, Manual Recalc 

1 Multikey Sort, Auto Recalc 

3 Background Recalculation 

1 Data Table Manipulation 

1 Data Table Manipulation, Inputs Switched 

2 Print Quality, LaserJet III 

2 Print Quality, PostScript 

4 Calculation 
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High-Performance Sub-Micron CMOS Technology 
Speeds Up To 40 MHz • Guaranteed Compatibility • Lifetime Warranty 
30-Day, No-Questions-Asked, Money-Back Guarantee 


Increases System Performance 

The US83C87 Math *Co™ from SDC is a high 
performance sub-micron CMOS math co- 
processor that is software compatible with 

a ppl i cat ions designed to operate wit \ i all 380 I 
computers. The Math “Co™ is available for H 
DX systems in speeds up to 40 MHz and for ^ A 

SX systems in speeds up to 25 MHz. 

Completely Compatible 

with all Chip Sets and Mother Board 

Manufacturers 

'Hie Math*Co™ is guaranteed to be com- HHHI 
pletely compatible with industry standards, used world¬ 
wide by not only scientists and programmers, but by the 
general business community — individuals who want to 
speed up applications like spreadsheets, graphics, font 
generation, desktop publishing, databases and statistics. 


Power Support 

We are so confident in the design and per- 
^ formanee of this product that we offer a 

V 30-Day, No-Questions-Asked, Money-Back 
M Guarantee. If, for any reason, you are not 

completely satisfied, SDC w ill give you a full 

refund of your purchase price. Of course, the 

Math* Co™ also offers a Lifetime Warranty. 

Experience the New Generation 
I of Math Coprocessors 

P1 ug i n t h e Math* Co™ from S DC a nd s it ba ck 
HUH for a fast ride through the most cumbersome 
applications. No more long waits while data is processing. 
With the 30-Day, Money-Back Guarantee and Lifetime 
Warranty, now is the time to plug in the Math*Co™, 
Call 1-800-284-7732 for your nearest 
Math-Co™ dealer. 


SPECIALTY DEVELOPMENT CORPORATION 
1001 Capital of Texas Hwy South, Bldg I • Austin, Texas 78746 • 512/327-8608 

Circle 290 on Inquiry Cord,_ 
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Print Quality 

A program’s print-quality score is the average of its 
scores for charting quality and spreadsheet quality. Proce¬ 
dures involve creating the available reports and charts, then 
enhancing them using shading, outlining, and soon. Quality 
scores for a program’s charts average its evaluations for 
bar, pie, and line charts. Programs are scored on the basis 
of available options and on their overall effectiveness at 
producing the required output. 




Weight Criteria 

1 Program Interface 

3 Creating/Editing Spreadsheets 

2 Formatting Tools 

2 Graphing 

1 Linking/3-D Capability 

1 Database Functions 

1 File Management 

1 Quality of Manuals 

4 Overall Ease of Learning 


Quality of Printed Spreadsheets 


Weight Criteria 
1 Options 

1 Print Quality with the HP LaserJet III 

1 Print Quality with the QMS-PS 810 turbo 

Quality of Printed Charts 

Weight Criteria 

1 When Long X-Axis Labels Used 

2 Print Quality with the HP LaserJet til 

2 Print Quality with the QMS-PS 810 turbo 

2 Print Quality with the HP PaintJet 


Ease of Learning 

To evaluate ease of learning, NSTL employed groups of 
novice spreadsheet users and testers with varying levels of 
experience with Microsoft Windows, 1-2-3, and WordPerfect. 
Testers were provided with a test model and weregivenfree 
reign to create a workable spreadsheet solution using a 
package’s manuals, help screens, and program logic. A 
proctor reviewed each tester's solution and suggested 
changes to ensure that specific features were included in all 
the models. A program’s ease-of-leaming rating is a weighted 
average of individual scores within the category. 


Ease of Use 

After learning a program, testers evaluated its usability, 
including the number of keystrokes required for particular 
procedures, intuitiveness of the menu structure, time needed 
to perform operations, and quality of reference manuals, 
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WINDOWS 


CAD LOAD/ 
REDRAVWSAVE 


All Applications Become Supercharged With Near Instant Disk Access 
CAD/CAM, Databases, LANs, Desktop Publishing, Windows and more. 
Compatible with all Operating Systems and Networks. 

Lightning-Quick Disk Access 

In today's high performance PCs, disk access 
is the number one system bottleneck. The 
SERIES 400™ from SDC is a new class of 1 lard 
drive controller with its own powerful on- u V** 

board parallel processor and memory to H 
independently manage disk drive data. The ^ A 

SERIES 400™ actually anticipates what in- 
formation the PC is going to need and stores 
the data in its own high-speed cache RAM. 

Disk accesses are 100 times faster and large 
file transfers are up to 10 times faster This 
means applications load and execute fast! Even the slowest 
and most cumbersome applications become lightning 
quick. All applications - Windows, CAD, databases, 
desktop publishing - become supercharged with near 
instant file access. SDC has broken the price barrier to 
hardware disk caching. No longer is powerful disk 
performance limited to mainframe systems. 


Power Support 

^ We ,are so confident in the design and 
performance of this product that we offer 
a 30-Dayi No-Quest?ons-Asked, Money-Back 
Guarantee , If, for any reason, you are not 
completely satisfied, we'll give you a full 
refund of your purchase price. 

Cash In Today 

Cash in on the time you 11 save with the 
SERIES 400™. Enjoy startling increases in 
system performance at an affordable price. 
Installation is easy—The SERIES 400™ is fully 
compatible with all 486, 386 and 286 systems and is 
available in ESDI, SCSI, and IDE drive interfaces. 


Call 1-800-284-7732 for your nearest 
SERIES 400™ dealer. 


PERFORMANCE COMPARISONS IN SECONDS 
■ SERIES 400™ m TYPICAL IDE DRIVE 


SPECIALTY DEVELOPMENT CORPORATION 
1001 Capital of Texas Hwy South, Bldg I • Austin, Texas 78746 • 512/327-8608 • FAX 512/327-5233 








That’s Intel’s. And our 
new family of Math 
Coprocessors is faster— 
up to 50% for the 287XL. 

In fact, working side by side with the Intel 
microprocessor already inside your computer, 
an Intel Math Coprocessor can increase the 
speed of your spreadsheet, graphics, CAD and 


database programs by as much as 500%. That’s 
good to know. 

And the fact that it’s made by Intel is also 
good to know. 

Because Intel developed the first Math 
Coprocessor in 1982, and we’ve shipped 
millions since then. Each one is manufactured 
by Intel in the world’s most advanced logic 








facility, and then tested and retested against an 
exacting set of criteria. 

And we can guarantee that every Intel 
Math Coprocessor lives up to the industry 
hardware standards we helped develop, 
delivering the same results regardless of what 
type of computer you’re doing calculations tin. 

So call Intel at (800) 538-3373. Ask for 


Literature Packet #F6 on Intel’s new and im¬ 
proved Math Coprocessors. And put an Intel 
Math Coprocessor inside your computer. It’s the 
onlv one with the Intel name to live up to, 

Intel 

The Computer Inside.™ 


©1990 Intel Corporation. 386 and 387 are trademarks of Intel Corporation. 
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Weight Criteria 

1 Program Interface 

3 Creating/Editing Spreadsheets 

2 Formatting Tools 

2 Graphing 

1 Linking/3-D Capability 

1 Database Functions 

1 File Management 

1 Quality of Manuals 

4 Overall Ease of Learning 


Versatility 

Versatility ratings are based on a checklist of program 
features that are assigned weighted scores and grouped by 
category. 



Weight Criteria 

5 Worksheets 

5 Data Manipulation 

2 Presentations 

1 File Manipulation 

1 Macro/Programming 

2 Charting 

1 Free-Form Graphics 


The Overall Ratings 

After evaluating each spreadsheet in the five categories, 
NSTL computed two overall ratings. The first establishes a 
power-versus-usability index by weighting the characteristics 
relating to power (performance, quality of printed spread¬ 
sheets and charts, and versatility) and those relating to 
usability (ease of learning and ease of use) and plotting the 
scores for each program on a grid. (See "Power vs. Usability” 
on page 192.) The second overall rating establishes the top 
spreadsheet among the seven advanced programs tested. 
NSTL recommends as good buys the programs designated 
with a checkmark (^). 

The overall evaluation is a weighted average of scores 
in six categories; the five main evaluation categories plus 
the testers’ general evaluation. 



Weight Criteria 
4 Performance 

2 Quality of Printed Spreadsheets and Charts 

4 Versatility 

3 Ease of Learning 

6 Ease of Use 

1 Testers' General Evaluation 


MICROSOFT EXCEL FOR WINDOWS 
PRERELEASE 3,0 / 

With Microsoft Excel for Windows, Microsoft adds many 
features to an already powerful program. New features— 
such as an improved page preview, font preview, and 
double-clicking with a mouse to invoke dialog boxes— 
enhance the program’s usability. Double-clicking column 
guides make it simple to adjust column width to accommo¬ 
date the longest entry. 

Excellent flexibility in charting and spreadsheet quality 
are the consequence of a wide array of enhancements and 
charting features, including the addition of extensive 3-D 
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Nothing crunches numbers like the Advanced Math Co- 
Processors from Integrated Information Technolog)' They 

a D/CAE, spreadsheets, and 

/e applications, 
irovide a perfect match to 
SX PC, delivering up to twice 
ce of other Coprocessors. No 
ad reds of thousands have 
Id. Five-year limited war- 
y BYTE-rated. So plug in, 

Count on iitl“ 


INIFGRATRD 

INFORMATION 


Available at most local dealers. 


'■'&1991 Integrated Information Technology. Inc. All rights resJH 

Circle ISO on Inquiry Cord (RESELLERS: 151). 
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charting options. Excel now places graphs on spreadsheets 
and includes free-form graphics capability, 3-D graphics, a 
tool bar, outlining, a goal seeker, a solver, a font preview, 
style guides, automatic summing, and a format for fractions. 
Font preview, page preview, WYSIWYG display, shortcut 
icons, mouse control, and keyboard shortcuts combine with 
an intuitive interface and excellent on-line tutorial to make 
Excel easy to learn and use. Microsoft also has improved 
the program’s already speedy recalculation scheme. 

QUATTRO PRO 2.0 ✓ 

While Quattro Pro does not provide the range of features 
that Excel offers, it outperforms Excel in all but the calcu¬ 
lation benchmarks. The program features an intuitive menu 
structure that you can customize: Existing menus can be 
changed and rearranged, new commands added and re¬ 
named, and new descriptions applied to commands. The 
program’s blazing execution speed enhances productivity, 
enabling the user to experiment with options rather than 
wait for the program to finish executing an operation. 
Although the program runs in less than 640K bytes of RAM, 
it takes advantage of expanded memory and offers 3-D 
graphics, a backsolver, linear optimization (in its solver 
feature), 3-D linking, a graphics mode, free-form capability, 
a wealth of data functions, and an annotator. On-screen 
enhancements include outlines and shading. Although the 
program does not have a graphical interface, it does have 
programmable buttons that you can use to automate tasks 
and thus speed operations. Using these buttons to conduct 
a slide show is a specialty of the program. 

Quattro Pro's excellent usability, quality, above-aver¬ 
age versatility, fast execution speed, and low memory 
requirement make it a good choice for any 286 or 386 
system—and the only choice for an 8086 or 8088 computer. 

1-2-3 RELEASE 3.1 / 

1-2-3 Release 3.1 comes with the standard 1-2-3 inter¬ 
face {filled out with a few more menu choices) and a 
WYSIWYG interface that keeps the program competitive 
with Excel and Quattro Pro. But this dual menu structure can 
be cumbersome when you're hunting for a certain option. 
Further, 1 -2-3’s execution is slow compared with that of the 
top two spreadsheets, and its charting module lacks the 
same wealth of features and level of flexibility. 

On the other hand, 1-2-3 Release 3.1’s WYSIWYG 
environment provides the most free-form features of the 
advanced spreadsheets tested here. Background calcula¬ 
tion is seamless, and network capability goes beyond 
simple file locking and read-only access. The capability of 
its 3-D worksheet is excellent, but 3-D graphics, a solver, 
and a backsolver a re available only in Lotus’s very high-end 
spreadsheet, 1-2-3/G. 

WINGZ FOR WINDOWS 1.1 

Wingz for Windows is fast and versatile but crashes 
unpredictably, displaying messages regarding unrecover¬ 
able termination errors. And while the program’s charting 
capability is second to none, mastering charting techniques 
is difficult and the program's overreliance on a mouse is 
frustrating. Wingz does let you create charts and free-form 
objects directly on the spreadsheet, but its page preview is 
not truly WYSIWYG. 

SUPERCALC5 5D 

SuperCalcS lacks a page preview of any sort, which 
adversely affects its usability rating, and its main menu 
presents an overwhelming number of options. Still, the 
program offers the best auditing features and financial 


functions, making it one of the best spreadsheets for heavy- 
duty financial use. SuperCalc5 manipulates 3-D spread¬ 
sheets in the same manner as 1-2-3, but provides no free¬ 
form graphics capability. 

PLANPERFECT 5.1 

Slowand cumbersome, PlanPerfect requires many steps 
to complete even simple operations. The program also 
suffers from a lack of free-form graphics, spreadsheet 
enhancements, 3-D spreadsheets, and a background cal¬ 
culation feature. Charting and auditing features are limited. 
On the positive side, however, PlanPerfect offers a factorial 
operator, and its page preview and background printing 
control are among the best. 

PROQUBE 3D 2.00 

ProQube 3D—at $99, priced far below the cost of the 
other products evaluated here—does not provide an 
equivalent range of advanced spreadsheet features. Missing 
are spreadsheet enhancements, background calculation, 
page preview, database functions, font control, an Undo 
command, matrix inversion, free-form graphics capability, 
and support for PostScript printers. 

ProQube does offer 3-D spreadsheets and 3-D bar 
charts. Although no database functions are available, the 
program includes a backsolving feature, hyperbolic trigo¬ 
nometric functions, and a wealth of mathematical and 
statistical functions. 


Performance Results 

To measure spreadsheet performance, NSTL ran each 
of the seven programs through a battery of tests, weighting 
benchmark results to obtain an overall performance rating. 


Load Lotus .WK1 File 

Each program retrieves a 237K-byte file created in 1-2- 
3 release 2.01. 
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Here's a chance to buy our s 99 Math Coprocessor 

at no risk whatsoever! It's fully guaranteed 

to at least double the math performance of your software • 


If you want to unlock the full power of your PC, pick up the phone and 
order an AMD 80C287 math coprocessor Without it, your PC just isn’t 
really complete. You see, our math coprocessor can dramatically 
increase the performance of 1-2-3® dBASE® Excel, and hundreds of 
your other favorite business applications! It actually runs calculations 
two to ten times faster than your PC can without a math coprocessor. 
Which means your graphs will draw incredibly fast and your spreadsheets 
will recalculate at truly blazing speeds. (And that’s just for starters!) 

High speed at a low price. 

Don't think you have to pay over $200 for a math coprocessor. Now you 
can get ours for just $99 when you order direct from AMD! The AMD 
80C287 is fully compatible with your 80286-based PC and the hundreds 
of commercially available software packages written for it. Our 
coprocessor is also compatible with the Intel NMOS 80287. 

Installation is a snap. 

The AMD 80C287 plugs easily into a socket that's already inside your 
80286-based PC. In fact, you can be up and running in just five 
minutes. Simply plug the chip into the socket and watch the dazzling 
improvement in performance! The AMD 80C287 comes with easy-to- 
follow installation instructions, a free utilities disk (which includes 
diagnostics and test software), and free color computer games. 

Advanced Micro Devices, Inc. 

9020-11 Capital of Texas ltwy N„ Suite 400 
Austin, TX 78759-9797 

folume or dealer inquiries welcome. 1-2-3 is a registered trademark of Lotus Development Corporation. 
iBASE is a trademark of AshtonTate Corporation Intel is a registered trademark of Intel Corporation, 



Outside of USA call (512) 345-1728 


Our Triple Guarantee 

Guarantee # 1 : If the AMD 80C287 doesn't do everything we promise, or 
if you arc unsatisfied for any reason, return the product witiiin 30 day s of 
purchase and AMD will happily refund your money 
Guarantee #2: If your AMD 8GC287 Math Coprocessor ever fails to 
perform for any reason, .AMD will replace it free of charge, no questions 
asked Limited to two lifetime replacements per person, 

Guarantee #3: AMD guarantees that die AMD 80C287 is fully 
with your 80286-based hardware and software. If you have any 
compatibility problems with the AMD S0C287 during the 
first year; return the product and we will gladly refund the 
purchase price. 


Yes. I want to double or triple the calculation speed of software running on my 
286-based PC Send me an AMI) 8(087 Math Coprocessor, risk free r for only 
plus tax, shipping and handling. I understand that 1 can return the AMD 80087 for 
a full refund within the first 30 days if I am not completely satisfied 


NAME_ 

ADDRESS. 


cnrmrE/zip 

Visa/MC# __ 
Type of PC_ 
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Save a File 

Each program saves a file in its proprietary format. The 
worksheet is completely recalculated to ensure accurate 
times, and changes are made to the file to provide a means 
of checking that the file actually is saved. File backup 
features are disabled. 



SECONDS 


with automatic recalculation to assess the effects of the 
background and minimal recalculation. 


Quattro Pro 



Lotus 1-2-3 Release 3.1 

H 3.9 
3.9 


Microsoft Excel for Windows 
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0 10 20 30 40 50 

H Manual SECONDS 

Automatic 


Load a File 


Delete a Row 


Each program loads a file saved in its proprietary format. 
The test is timed from a dear screen; all worksheets, 
Including blank ones, are closed. 


Wingz for Wind 


PlanPerfect 


ProQube 3D 


Quattro Pro 


SuperCalcS 


Microsoft Excel for Windows 


Lotus 1-2-3 Release 3.1 


|11-3 
112.2 
J 12.8 


12 


15 
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Insert a Row 

Each program inserts a blank row at row 33, a procedure 
that simulates the addition of a cash disbursement. Using 
manual recalculation, the programs are timed to obtain the 
actual spreadsheet manipulation time. The test is repeated 


Each program deletes the row inserted in the previous 
test. Using manual recalculation to assess actual spread¬ 
sheet manipulation and automatic recalculation to assess 
the effects of the background and/or minimal recalculation, 
the programs are timed. 
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System Architect has the power to handle 
your most complex applications. And it's so 
easy to use, even beginners will be produc¬ 
tive in no time. 


System Architect is a pleasure to work with. It's 
Windows-based, has context-sensitive help, and a 
novice mode. 

"SA is an excellent value." 
CASE Trends 


Normal¬ 

ization 


Automated 

documentation 

Multiple 

methodologies 

User-defined 

attributes 

Requirements 

traceability 

Rules & 
balancing 


Import/export 

capability 


"The software's incredible 
ease of use belies the 
power hidden within/' 

Computer Language 

System Architect works 
with such methodologies 
as DeMarco/Yourdon, 

Gane & Sarson, Ward & 

Mellor (real-time), entity 
relation diagrams, decom¬ 
position diagrams, object 
oriented design (optional), 
state transition diagrams, 
and flow charts, 

"System Architect stood out from many other pros - 
pects because it had the best core technology " 
Toshiba Corporation 

With System Architect, you get support for an inte¬ 
grated data dictionary/encyclopedia, and multi-user 
support both with and without a network. And 
System Architect's open architecture lets you easily 
import and export data to other products, 

"We're surprised with its flexibility and much taken 
with the idea of being able to link different kinds of 
diagrams..."Cutter Information's CASE Strategies 


releasejli 


Super 

gr' 


type 

SQL-like 

custom 

Reporting 



Auto 

leveling 


Integrated 

data 

dictionary 


At $1,395, System Architect is 
quite affordable. And it runs 
on almost any PC. 

"...truly a price performance 
leader." System Builder 

For a powerful CASE product 
that's easy to use and afford¬ 
able, look to System Architect. 
It's the right concept for CASE. 

FOR MORE INFORMATION, 
CALL (212) 571-3434 


POPKIN 

Software & Systems Inc. 

11 Park Place, NY, NY 10007 
(212) 571-3434 
Fax: (212) 571-3436 


Microsoft 

WINDOWS 

JMI C-*npan I* Ptnchrl 



SystemArchited 


Supporting IBM's AD/Cycle 


orated. IBM is ,i 

^ Microsoft Corp. 

i only for USA k Canada Prices and specifications are subject to change 
without notice at the sole discretion of the company. Product delivery subject: to a vailability. 
Please call tor the name of the nearest international distributor. 

See us at International Windows Developers Conference and Exposition, 

Booth 406 Santa Clara Marriott, Santa Clara, CA 
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Ou r exclusive 
Outlining feature 
you expand 
and collapse your 
worksheet So 
you're able to 


onlytl 
need to view or 
share with 
others. 


orate documents 
for your boss and 
your bofos boss. 
Furthermore, if 
you don't select 
specific param¬ 
eters, the program 
will automatical¬ 
ly outline your 
worksheet. You 
can also combine 


of worksheets 
through the con¬ 
solidation feature. 
Regardless of for¬ 
mat or structure : 


One step outlining, Outline tcorksheets 
to see only the detent you need\ 


One step styles. Save and apply your own style. Mix up 
to 256fonts , 16 of 16 milium colors and 18 patterns 


One step formulas. Use Autosum”* to 
add a range of cells by double clicking. 
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1 nMimta 

t r*i 


i p.ii.i 


Opllim? 


Mai rn 


Witulmw 




ui»J LiJ I jil/1 LjI Sapf ,i aibum 


Pro f-ow IheoM Stoll (Hint * F w wo PtoiocBflW 


1991 


iti: 


ITU 


llercnun 


203.9*3 

49,785 

1.356530 


223663 
50.283 
1 2199/7 


H(Jith Arhcru t 


I 493923 


Franc# 

Oths European 
Urtftdt.W 


203791 

mm 

184,846 
74 566 


1091S71T 2.020.373 


I did R f. ymuc 


2.680.W93 3.414,191 4.3S0.874 


Select a range of cells and tram form them into a chart on a worksheet. With one simple click. 

Or why not create a 3-D chart. Then rotate it 360? How's that for a view? With neiv Microsoft 
Excel, you can choose from 68 different chart types, 24 of which are 3-D : Or even creak your own. 
And because this is a graphical program, it s easy to combine text, data and graphics on a single 
page. Of course, it's WYSIWYG too. Which means you can actually see what yotfne working on. 


For more information m the 50 United States, call (800)5411261. Dept. Q13. fn Canada, tall (416) 5683503. Outside the US and Canada, f ail (206) 9364661. 0 1991 Onporution. 1 AH right- 



















































to make this spreadsheet do 
dy it’ll only take you one. 




xcel 


Macro Window 


Help 


One step bold and italic. Select a cell 
and dkk here. Then see it there. 


Introducing Microsoft Excel version 3.0. 


One step charting. Select a range 
dkk arul drag. And that's it. 


One step selection Group objects 
together. Then move, size or format. 


One step text box. Insert descriptive 
text on a worksheet or chart 


ment. Align data to the 
right. Or the center. 


Qm- step drawing. Highlight key data 
with lines, boxes, circles and arcs 


One step macros. Add buttons and 
access hundreds </f macro commands 


dick 


M 


Out of all the steps 
it took us to create the 
new Microsoft’ Excel for 
Windows'; there were two 
in particular that had the 

_ most impact The first 

was to listen to our users and to listen 
carefully. The second was to take that 
knowledge and implement it intelligently 
The result is outrageous power 
coupled with ease-of-use. It is this idea 
that drives all of our efforts. And has 
since we introduced the first graphical 
spreadsheet back in 1985. 

A recent example of this is the 
Toolbar.' This addition lets you do every¬ 
thing from formatting, to formulas, to 


outlining with one 
click of a button. 

Best of all, it’s 
really easy to make 
the move. Microsoft 
Excel comes with 
online help for 
1-2-3* users. So you 
can learn by simply 
applying your existing 
knowledge. 

Take the next step, 
call (800) 541-1261, Dept 
Q13, for the name of a dealer he 

Microsoft 

Making it all make sense 


Voft mid the Microsoft logo are registered trademarks and Making it all mate sense, Automm, Toolbar and are trademarks of Microsoft Corporation. 1-2-3 is a registered tradimmk qfLotus rkoelaptneni Corporation. 
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Insert a Column 

Each program inserts a column at the second column 
position. The programs are timed, first using manual 
recalculation to obtain the actual spreadsheet manipulation 
times and then using automatic recalculation to assess the 
effects of the background and minimal recalculation. 

Quattro Pro 
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SECONDS 


Calculation 

Each program calculates a 50- by 200-cell block; the test 
ends when the last cell is recalculated. Each cell contains an 
identical formula that is dependent on the preceding cell so 
that 10,000 formulas are calculated. The test is first per¬ 
formed with each formula executing a simple addition 
operation; the test is repeated with formulas for subtraction, 
multiplication, division, and exponentiation. 


Calculation 


Lotus 

11-2-3 

Excel 
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I Pro¬ 
Qube 

^Quattro 
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Move a Block 

Each program moves one column to the left a block of 
cells that encompasses Cl through AR93. The programs 
are timed in two ways: while executing a Block Move 
command and while deleting the range B1 to B93, which 
accomplishes the same task. Scoring is based on the faster 
time. 
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Background Recalculation 

This test measures the time required to return program 
control to the user when background recalculation is in 
effect and a value is entered into the worksheet. The test 
does not measure the recalculation time. Return of control 
times will vary considerably depending on the cell in which 
the value is entered and the number of formulas that 
reference the cell either directly or indirectly. 

Microsoft Excel for Windows 
0 

Quattro Pro 

|o 

SuperCalcS 

|o 

Lotus 1-2-3 Release 3.1 
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Wingz for Windows 
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PlanPerfect 
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NEW 40 MHz DX & 25 MHz SX COPROCESSOR? NOW AVAILABLE 


THERE IS 
ONLY ONE LOTUS. 
AND ONLY 



For most people, the test reason to buy a 
math coprocessor is to mate your software run 
fasten And the coprocessors that run it fastest 
are from Cyrix™ Because our Fas Math™ 
coprocessors outperform all others in running 
Lotus® 1-2-3® and other leading software by every 
available measure. 

FasMath processors perfomi floating point 
operations from five to ten times faster than other 
coprocessors, tbanbs to an entirely new, innovative archi¬ 
tecture. Which means that everyone's favorite spreadsheet 
will run up to three times faster with a Cyrix coprocessor 
\oull also find FasMath products are more accurate. 
Because they compute results to 20 decimal digits of accuracy, 
instead of the usual seven. 

What's more, the FasMath family consumes less power 
Which presences battery life for laptop users. And, across all 
cinch speeds, from our 16, 20, 25 and 33 MHz parts to our 
newly-announced 40 MHz processors, Cyrix coprocessors are 



unmatched in compatibility. They're even 
bached by a five year limited warranty and a 
toll-free support hotline. 

So call us at 1-800-FASMATH (that's 
1-800-322-6284) and we 11 send you the 

unvarnished truth straight from the experts who 
measure PC performance, including the experts at 
Lotus Development who test products and certify 
oo mpatihility. Wh ich should mahe choosing the math 
copnoceaBOE that's right for you as simple as 1-2-3. 

Cyrix 

Cyrix anti FasMatb Lire trademarks of Cyrix Corporation, Ltitus and 1-2-3 
are registered trademarks of Ltjtus Corporation. 

©1991 Cyrix Corporation. 
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Sorting 


Data Table 


Each program sorts a 19- by 86-cell block, using one key 
in ascending order (sorting by name in alphabetical order). 
The test is initiated with the top of the key column positioned 
at the upper-left corner of the screen. 

Each program also sorts the block using the third and 
first column as keys, thus creating a list of names and 
associated data sorted in two ways: in descending order by 
commission rate (expressed as a percentage with one 
decimal place) and in alphabetical order by name for each 
rate. 

SINGLE-KEY SORT 
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MULTIKEV SORT 


Each program uses a complex two-input data table to 
perform a what-if analysis on the working capital available 
for the spreadsheet model. A 12-month cashflow model 
determines the amount of working capital available after 
one year of operation and uses formulas that hinge on 
percentages based on actual and projected sales. Values 
for sales increases vary from 1 percent to 13 percent in 0.4- 
percent increments, and values for operating expenses 
vary from 16.0 percent to 18.2 percent in increments of 0.2 
percent. The data table provides a maximized peak based 
on the two inputs. Ail times are measured in minutes. The 
benchmark is repeated with the two input cells switched. 

Microsoft Excel for Windows 
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Inputs switched 


Print Speed 

Each program prints a four-page, cashflow report in 
quality-print mode on a QMS-PS 810 turbo PostScript 
printer and an HP LaserJet III. The first row of the worksheet 
functions as a border on all subsequent pages. The range 
is printed in landscape orientation with half-inch margins. 
Headers and footers include the date and page number. 
Output includes borders, shading, and different fonts and 
type sizes. The programs use the same enhancement 
options in each location wherever possible. 
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Graph on following page *+ 
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Print Speed . continued 


Lotus 1-2-3 Release 3.1 



ProQube 3D* 
| 43.6 

Plan Perfect 



■ HP LaserJet 111 
JQMS-PS 810 turbo 


Microsoft Excel for Windows 
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* Does not support PostScript 


Additional Spreadsheet 
Vendors 


Power vs. Usabiiity 

One way to judge the effectiveness of advanced spread¬ 
sheets is to analyze how well they balance power and 
usabiiity. NSTL first rated the programs in each category 
and then plotted the programs’ scores to produce an index 
of power versus usability. 


Overall Power 


Overall power is a weighted average of scores for the 
various criteria. 



Weight Criteria 

2 Performance 

1 Quality 

2 Versatility 



These vendors also sell PC-based 
spreadsheet software. 


Overall Usability 


Access Technology, Inc. 

2 Natick Executive Park 
Natick, MA 01760 
(508) 655-9191 
fax: (508) 651-3788 

DacEasy, Inc. 

17950 Preston Road, Suite 800 
Dallas, TX 75252 
(800) 877-8088 
(214) 248-0205 
fax: (214) 250-3752 

Information Resources, Inc. 
Javelin Products Group 
200 Fifth Ave. 

Waltham, MA 02154 
(617)890-1100 
(800) 528-3546 
fax: (617) 890-1020 

Sin per Corp. 

31 Mountain Blvd., Bldg. N 
Warren, NJ 07059 
(800) 822-1596 
(908) 755-9880 
fax: (908) 755-9230 


Overall usabiiity is a weighted average of scores for the 
various criteria. 




Weight Criteria 
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Index of Power vs . Usability 


Programs plotted in or near the shaded portion of the 
chart come closest to having the ideal combination of 
power and usability. Programs plotted in the center of the 
chart are equally powerful and useful. Those that fall 
near the diagonal in the upper-right corner exhibit a 
balance of power and usability that becomes less ac¬ 
ceptable toward the lower-left corner. Difficult, yet pow¬ 
erful, programs gravitate to the upper left, and very 
accessible programs with little power gravitate to the 
lower right. 

To compute the coordinates tor each program, NSTL 
uses the following weighted formulas: 

Overall Power = ((2 x Performance Score) + (2 x 
Versatility Score) + Quality Score) 15 

Overall Usability = ((3 x Ease of Learning Score) + 
{6 x Ease of Use Score) + Testers’ General 
Evaluation) /10 
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USABILITY 




We Take The Typical Spreadsheet User 
and Turn Him Into A Creative Genius. 


Turn .WK1 format files into 
stand alone EXE programs. 

Display macro menus and 
commands as pull-down or 
pop-up menus. 

Tamper-proof your work by 
making formulas and macros 
permanently invisible and 
unchangeable. 

Create context sensitive help 
systems with up to 1600 

Ask about our: 

* FREE 20 Page Guide 
to Spreadsheet Compiling 

* $24-95 Trial Package 

* 30-Day Money Back Guarantee 


Call 1-800-327-6108 

HBaler 

SPREADSHEET COMPILERS 

Baler Software Corporation 

1400 Hicks Rd, Roiling Meadows, IL 60008 USA 
708-506-9700 ■ Fax: 706-5064808 

© 1991 Baler Software Coip All Rlghti Reserved 


Baler 5.1 - $495 
BalerXE -$795 


Baler turns 
acceptable worksheets 
into exceptional 
worksheets — and 
saves you time, money, 
and headaches. 


You develop and distribute worksheets to other users. 

Often enough) someone mistakenly modifies your formulas or 
macros. Or, they don’t own the spreadsheet needed to run 
your application. Maybe your worksheet takes too long to 
learn, Sound familiar? 

Baler Spreadsheet Compiler software solves your security and 
simplicity problems — and much more — by turning your 
Lotus® 1-2-3® worksheets into secure, tamper-proof, self-running 
programs that can be easily distributed (even sold) to others — 
cost free. 

With Baler's powerful customization tools, "'baled” worksheets 
can shed their spreadsheet appearance. By adding pull-down 
menus; context sensitive help; custom commands; color, 
borders, and shading, compiled worksheets can be more 
versatile, faster, and easier to use than the original. 

Baler supports spfMdsbwt files with .WKS w .WK1 edensigns fteni Laos* 1-23*. Excel* and Ouattro Pto* 

"Baler," "tata” ana "baling" are irattomarta cd Baler Software Corn ■ ‘Copyrighl 1990. Bator Software Corp. 

All rights FBSPved 
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Required. 



Lotus 1-2-3-32.2 


Lotus 1-2-3/G 


Lotusl-2-343i 


With Template Development By Software Spectrum, 

Your Lotus 1-2-3 Application Is Ready To Use Right Out Of The Box. 


Let our Spectrum Integrated 
Services division develop a Lotus 3 ' 
1-2-3® analytical model that’s 
right for you or your clients, right 
away. We offer template develop¬ 
ment for all three leading releases 
of Lotus 1-2-3, for applications 
that range from budgeting to sales 
analysis to resource allocation to 
cash-flow projections. 

In just seven years, Software 
Spectrum has grown to be the 
nation’s second-largest software 
reseller. And during that time, 
we’ve helped 2,000 organiza- 


TEMPLATE PRICING 


Template Development Only $95 

With Without 
Template Template 
1-2-3 Rel, 2.2 $395 $325 

l-2-3Rel, 3.1 $479 $399 

1-2-3/G $569 $485 

Above prices for templates that can be developed 
in two hours or less. Prices for more complex 
templates will be quoted. 

tions select and implement the 
right accounting solutions. Un¬ 
derstanding your business needs 
is our specialty. 


Whatever you need, however 
simple or complex, we can deliv¬ 
er a model just waiting to crunch 
your numbers and give you the 
results you need. 

To learn more, call 
1-800-624-0503 and ask for 
template services for a free con¬ 
sultation. There’s no obligation. 
And no tools are required. 

•SOFTWARE 

•SPECTRUM 


For more information, call 1-800-624-0503 from 7:30 a.m. to 6:30 p.m. (Central). 

Lotus and l 2-3 are registered trademarks of Lotus Development Corporal ion. ©1991 Software Spectrum 
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Advanced^ Spreadsheets: Adding Up Your Options 

Today’s high-end spreadsheets reach far beyond the bounds of simple number-crunching. Printing 
and presentation features approach desktop-published quality. Impressive charting and graphing 
modules rival dedicated graphics packages. And sophisticated modeling features make designing 
complicated what-if scenarios a breeze. The best packages blend these capabilities with an intuitive 
interface. 

Spreadsheets come in a wide variety of prices and capabilities. Before you buy, first carefully 
consider the kind of work you need your spreadsheet program to accomplish. That’s the key to 
determining which features are most important. 

You should first look for an efficient means of linking data sheets together. You can expect any high- 
end spreadsheet to support some type of linking facility. The most powerful mechanism for linking 
sheets together is a true three-dimensional design. Three-dimensional spreadsheets form a “cube” of 
data. While a conventional spreadsheet mimics a single ledger sheet, a 3-D sheet resembles a stack of 
sheets. You can specify ranges of data vertically and horizontally, as with a conventional spreadsheet, 
but you can also specify ranges across pages. You could, for instance, put a day’s worth of sales totals 
on the first page of your spreadsheet and the next day’s total on the second page until you have a full 
month’s worth of data within a single structure. If each page has a daily sales total at cell D11, you can 
add all the Dll cells on each page by summing a range that spans from Dll of page 1 to Dll of page 
30. 

Linked spreadsheets do the same thing, but it takes a little more effort. In the daily sales model, you 
would have 30 separate spreadsheet files, one for each day’s sales totals. Another spreadsheet would 
contain the totals. Instead of simply summing a range, you would have to include a file reference for each 
sheet (e.g., PAGEONE:D11+PAGETWO:D11... and so forth, where PAGEONE is the name of a single 
spreadsheet file and Dll is the cell containing the daily total). 

If your spreadsheets contain fewer complex links, you won’t need a true 3-D structure. However, if 
you have many related spreadsheets that follow a similar structure and require extensive summary data 
(such as the example given), a 3-D spreadsheet will be a big win. It not only saves time, it also keeps your 
data organized by putting related sheets in a single file. If you decide that linking by external reference 
is sufficient, check to see if you can link to a file on disk. Some linking spreadsheets insist that all file 
references be open. This can eat up a lot of memory if you have numerous external references in a single 
sheet. You must have all your referenced sheets loaded in memory to do any recalculations. 

Flexible recalculation schemes can boost performance considerably. If your spreadsheet work can 
take advantage of minimal recalculation, definitely look for a product that supports this feature. With 
minimal recalculation enabled, a recalculation operation will affect only the cells directly changed. 
Without this feature, a recalculation command will recalculate every formula in your spreadsheet, even 
those that will remain unchanged. If you work with large spreadsheets and perform operations on small 
sections of them, you’ll appreciate the efficiency of minimal recalculation. 

With background calculation, you can continue working on your spreadsheets while recalculation 
proceeds in the background. This will usually degrade responsiveness, but it is still faster than waiting 
for a long recalculation to complete before resuming your work. 

The latest spreadsheet programs include sophisticated solver capabilities. With a conventional 
spreadsheet, you plug in different data values to perform what-if scenarios. A solver feature takes this 
a step further. You can specify adjustable cells (such as the price you charge for an item) as well as cells 
that you cannot change (such as the number of items in your inventory). You can then designate a cell 
to maximize (such as profits), and the solver utility will deliver all the available solutions for the defined 
problem. A solver utility can save lots of time and effort if your applications require revenue projection, 
budget management, or extensive what-if modeling.—Stanford Diehl 
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Macro Magic! 


Rjr LOTUS 1-2-31 


Finally! 

AUTOMATIC HANDLING OF 
MACROS 


Using macros In 1-2-3 can dramatically boost your productivity, 
and now. a menu-driven macro management system takes the 
confusion and work out of tackling macros, even for beginners. 
One hotkey allows automatic Import, execution, or even deletion 
of macros by point and select Easy, quick, and flexible. 

Includes Over 50 Powerful Macro Programs 

Powerful enough to Impress even the advanced Lotus user, the 
collection of macro programs simplifies and expedites many 
complex and/or time-consuming procedures In 1-2-3, and 
provides some powerful new features to increase productivity. 



[Deludes: 

A Cell Documentation Program 

Allows the user to attach notes of 
explanation to individual cells. 

A Print Enhancement Program 

Sets up print specifications for quick, 
great-looking printouts direct from 
Lotus 1-2-3. 

Ready-to-buNd Macro Libraries 

Only $59.95 

MC/VISA/Check 


1900 damson Dr, Richardson TX 75081 214-231-8149 

Requires Lotus 1-2-3 release 2.0 or above. 


Make Your Spreadsheets Fly! 

Lightning ' 5.5 by DacEasy 

“the best $29.95 you’ll ever spend.” 

Computer Shopper - April 1991 

Lightning is the disk caching program that reduces disk 
accesses to speed up your PC or double your money back! 

Today's powerful spreadsheet programs are very disk 
intensive. They slow down even the most powerful PCs. 
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STATE OF THE ART 



MULTIPROCESSING 


A loi of things in this world are relative—beauty, 
comfort, ease, productivity—but speed is not one 
of them. Speed can be measured with terms like 
miles per hour , megabytes per second, nanosec¬ 
onds per instruction y and so on—faster and faster 
until, eventually, physical limitations come into play. 

For example, a microprocessor can operate at what seems 
to be an ever-increasing speed, from 12 MHz to 25 MHz to 
33 MHz—onward and upward. But the fact is, the single 
electronic microprocessor has a limit in terms of speed and 
performance, and we are fast approaching it. 

As users, we have insatiable appetites for speed and per¬ 
formance from our computers. Where will further speed 
improvements come from? Optics is one answer, bound only 
by the speed of light. But completely optical systems are ex¬ 
pensive, and they are still largely on the drawing board. 

A more affordable and more available solution lies in mul¬ 
tiprocessing. If one processor isn’t fast enough, then use 
more than one. It sounds too simple, but using multiple pro¬ 
cessors can significantly increase throughput speed and, 
thus, performance. In “Multiprocessor Surfs Up,” Bob 
Ryan discusses a variety of multiprocessing options . 

However, multiprocessing isn’t as simple as it sounds. As 
you multiply the number of processors, you don’t just equal¬ 
ly expand the number of potential problems—you also add 
new ones. Among them are connecting the processors, coor¬ 
dinating the processes, and maintaining consistency among 
the caches. In “Catch as Cache Can,” Steven J. Vaughan- 
Nichols looks at different methods of dealing with this criti¬ 
cal issue in shared-memory multiprocessors. 

Shared-memory multiprocessors are more popular than 
message-passing multiprocessors because they can use cur¬ 
rent sequential programming. However, the shared-mem¬ 
ory aspect of their architecture also creates a performance 
bottleneck. In “Popular and Parallel,” Mike Robinson ex¬ 
amines some of the research under way at various universi¬ 
ties to create alternative shared-memory architectures. 

Message-passing multiprocessors have no such bottle¬ 
neck. They can achieve linear speed increases that are di¬ 
rectly proportional to the number of processors used. So, 
why aren’t they more popular? Because you must program 
for paral lel processing to realize such linear improvements. 


In “Scaling Up: Get the Message?” Richard Marlon Stein 
explores both the good news and the bad news of the mes¬ 
sage-passing alternative. 

Alternatives seems to be the name of the game in operat¬ 
ing systems as well. In fact, until recently, there were al¬ 
most as many varieties of multiprocessing operating systems 
as there were multiprocessors. To combat the myriad prob¬ 
lems caused by the proliferation of nonstandard operating 


systems, the Intel Multipro¬ 
cessor Consortium has come 
out with a standard Unix for 
symmetric multiprocessing 
systems. In “Symmetry, Thy 
Name Is Unix,” Mark Nudel- 
man describes Unix SVR4/ 
MP and how it fits into the 
open-systems picture. 

The trend toward speed and 
performance in computing 
mirrors the trend in our lives: 
Do it faster and faster, and do 
more of it—whatever it hap¬ 
pens to be. We’re reaching 
the limit of the single micro¬ 
processor’ s capability, but 
what about the human’s? Do 
similar limits apply? 

The quantity-versus-qual- 
ity dilemma has been largely 
ignored—-or temporarily for¬ 
gotten—in today’s competi¬ 
tive atmosphere. Balance and 
reason need a louder voice in 
corporate derisions. The bot¬ 
tom line isn’t always the most 
important consideration. 

How fast is fast enough? 
HaveyoM smelled any flowers 
lately? 

—Jane Morrill Tazelaar 
Senior Editor, 
State of the Art 
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STATE OF THE ART 



MULTIPROCESSOR 
SURF’S UP 

Parallel computing is making a splash in commercial systems, 
and multiprocessors are leading the wave 

BOB RYAN 


I f Ben Franklin were alive today, he 
might sing a different tune, espe¬ 
cially if he were producing Poor 
Rickard's Almanac on a desktop 
machine. “Everything in moderation— 
except MIPS” would be more in keeping 
with the never-ending mania for more 
computing power. 

In theory, there is nothing your cur¬ 
rent personal computer or workstation 
can do that couldn’t be done on a 1981- 
era IBM PC or a circa-1977 Apple II. 
People wrote graphical user interfaces 
for the 8088, and I’m sure someone, 
somewhere, tried to do ray tracing with a 
6502. The sticking point is practicality. 

As applications become more com¬ 
plex, you need more horsepower to make 
them practical. As you gain more horse¬ 
power, you discover more applications 
for your computer. The driving force be¬ 
hind the quest for ever-faster personal 
computers is, thus, twofold: making 
practical applications faster and making 
complex applications practical. 

For the past two decades, making 
faster personal computers has meant us¬ 
ing faster and more powerful micropro¬ 
cessors. As the millennium approaches, 
however, limitations on how far you can 
push semiconductor technology will re¬ 
quire us to rely more on architectural ad¬ 
vances than on material advances to 
create more powerful computer systems. 

From a commercial standpoint, multi¬ 
processing architectures hold the most 
promise for delivering the most power at 
a reasonable price. They provide in¬ 
creased computing power by tying to¬ 
gether current-generation microproces¬ 
sors into systems that can harness their 
combined capabilities. 
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PARALLEL-COMPUTER ARCHITECTURES 


I- 

Synchronous 


Pipelined SIM D Sy stol ic 

vector 
processor 


Processor Associative 

array memory 



Paralfei computer 

1 

MIMD MlMD-based paradigms 

(multiprocessors) 


Shared Distributed MIMD/SIMD Dataflow Reduction Wavefront 

memory memory 



Figure 1: Ralph Duncan s classification of parallel architectures provides a common vocabulary for discussing parallel 
computing. Multiprocessors are synonymous with Duncan 's MIMD classification. 


Computer Taxonomies 

Ask a dozen people to define multipro¬ 
cessing, and you'll probably get a dozen 
different answers. Part of the confusion 
comes from the fact that while the term 
parallel architecture is commonly used 
to refer to any machine that employs 
multiple identical processing units con¬ 
nected in some fashion, parallel process¬ 
ing is often used quite specifically to de¬ 
scribe situations where a process is split 
among multiple processors* Thus, multi¬ 
processing can be a subset of parallel ar¬ 
chitectures and a superset of parallel 
processing! 


ACTION SUMMARY 


Individual microprocessors 
are hitting the wall in speed 
and power; in fact, they've 
just about reached their 
limits. To continue the up¬ 
ward climb, we will have to 
combine multiple micropro¬ 
cessors into multiprocessing 
systems. At least, of the op¬ 
tions available, that's the one 
that appears to deliver the 
most bang for the buck. 



To convey more precisely whal the 
terms used to describe computer archi¬ 
tectures mean, many researchers have 
come up with classification systems for 
computers. The most widespread classi¬ 
fication scheme is Michael J. Flynn's 
stream classification, developed in the 
mid-1960s (see reference 1), Flynn clas¬ 
sifies computer architectures on the basis 
of how many instruction streams and 
how many data streams they can handle 
at the same time. His scheme divides 
computers into four classes: 

■ Single-instruction , single-data (SISD) 
architectures handle one instruction 
stream and one data stream at a time. 
This describes the classic von Neumann 
architecture. 

* Single-instruction f multiple-data 
(STMD) computers, such as array proces¬ 
sors, can have a single instruction stream 
act upon many data streams at the same 
time. Because many processes don't lend 
themselves to having many pieces of data 
that require simultaneous, identical pro¬ 
cessing, array processors are useful for 
specialized processing only. 

* Multiple-instruction , single-data 
(MISD) architectures theoretically have 
many instruction streams operating on 
one data stream at the same time. No one 
has yet implemented such an architec¬ 
ture, mainly because no one can see a 
practical use for it, 

* Multiple-instruction, multiple-data 
(MIMD) computers have multiple in¬ 
struction streams acting upon multiple 
data streams. There can be various types 


of interaction between the different in¬ 
struction and data streams. 

Although Flynn's classification re¬ 
mains in use, it has proven ineffective in 
differentiating among many of the new 
architectures developed in the past 25 
years. Numerous alternatives have been 
proposed. 

In 1988, David B. Skillicorn, of 
Queen's University at Kingston, Ontar¬ 
io, came up with a classification system 
based on the number of instruction and 
data processors in a system, the relation¬ 
ships among them, the memory model 
for both instructions and data, and the 
way multiple data processors interacted 
(see reference 2). He derived 28 com¬ 
puter architectures that can handle 
everything from computers without in¬ 
struction processors (data-flow architec¬ 
tures) to those with multiple instruction 
and data processors. Skillicorn based his 
classifications on abstract architectures, 
making them more useful to researchers 
than to laypersons. 

In 1990, Ralph Duncan, of Control 
Data, introduced a hierarchical taxon¬ 
omy for parallel architectures to help 
show the relationships among them (see 
reference 3). He kept some of Flynn's 
system while also addressing those archi¬ 
tectures that didn't fit into it. 

Duncan also shed some light on the in¬ 
trinsic characteristics of parallel com¬ 
puters. He excluded low-level parallel 
mechanisms (e.g., instruction pipelin¬ 
ing, multiple functional units in CPUs, 
and separate CPU and I/O processors) 
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because these items have become so 
commonplace that they negate the use¬ 
fulness of the term parallel architecture. 

Duncan’s taxonomy (see figure t) em¬ 
ploys three primary classifications: syn¬ 
chronous, MIMD, and MIMD-based 
paradigms. Synchronous parallel archi¬ 
tectures, as the name implies, perform 
parallel functions in lockstep. MIMD 
computers employ multiple asynchro¬ 
nous processors. That’s not to say that 
the processors don't work together, but 
that any cooperation among them is the 
result of software. MIMD-based para¬ 
digms share the multiple, asynchronous 
aspects of MIMD architectures, but each 
adds a unique organizing principle. 

Most commercial parallel machines 
come from the MIMD group. This is the 
group commonly referred to as multi¬ 
processors* 

Characteristics of Multiprocessors 

Multiprocessors are computers with 
multiple processors that can each operate 
on its own data. The processors operate 
independently of one another, normally 
on autonomous tasks or significant por¬ 
tions of large tasks. Therefore, they are 
usually described as providing coarse¬ 
grained or medium-grained parallelism. 

Unlike the exotic processors used in 
some parallel machines (e,g., 1-bit pro¬ 
cessors in the Connection Machine), the 
processors in multiprocessing systems 
are usually off-the-shelf components, 
such as 386s, 68030s, 1860s, or Inmos 
transputers. 

Multiprocessing systems come in two 
flavors: shared-memory systems and dis¬ 
tributed-memory systems. The mecha¬ 
nisms used to synchronize the functions 
of their component processors distin¬ 
guish one system from the other. 

Shared-Memory Systems 

The processors in a shared-memory sys¬ 
tem communicate by reading from and 
writing to memory locations in a com¬ 
mon-address space. Shared memory also 
usually implies a shared bus* This isn’t 
necessarily the case, however. You can 
also connect processors to shared mem¬ 
ory using crossbar interconnections and 
multistage interconnection networks (see 
figure 2). Some other options are being 
explored in research labs (see ** Popular 
and Parallel” on page 219)* But a shared 
bus is the simplest and, therefore, the 
most widespread solution. 

The problems of having many proces¬ 
sors share a single bus are twofold. The 
first is the problem of bus saturation. 
With many processors using the same 
bus, there is always the chance that one 


SHARED-MEMORY ARCHITECTURES 


£lj Bus 


b) Crossbar 



c) MuLtistag8 Interconnection Network 
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Figure 2: The simplest way to connect shared-memory processors is with a bus (a). 
These systems usually require a complex caching scheme to reduce bus contention . 
A crossbar arrangement uses switches to let multiple processors access multiple 
memory segments (b), thus allowing more than one processor to access memory in 
different segments without contention . Having two processors accessing memory in 
the same segment still causes contention. A multistage interconnection network 
(MIN) connects multiple processors to multiple memory segments using different 
levels of switches. In (c), processor P2 accesses memory segment M3 using address 
11. The first stage switches using the most significant bit of the address; the second 
stage uses the least significant bit MlNs scale more easily than crossbars; 
connecting N processors (where N is a power of 2) to N memory segments requires 
log2N stages, each of which contains N/2 switches. 
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processor will have control of the bus 
when another one needs to access mem¬ 
ory. This problem is usually addressed 
by giving each processor a sizable local 
memory cache that it can access in place 
of the shared memory. Caches do not 
eliminate contention for the bus, but they 
do make it possible for two or three 
dozen processors to share memory. 

The second major problem with 
shared-memory systems is data consis¬ 
tency. With many processors having ac¬ 
cess to the same data, you can wind up 
with different values for the same vari¬ 
able in every cache in the system (see 
"Catch as Cache Can” on page 209). 
There are many schemes available to en¬ 
sure the consistency of data—bus snoop¬ 
ing, different caching systems, and so 
on—but all of these add to the cost and 
complexity of the system. 

Because issues like bus contention and 
cache coherency are normally invisible 
to programmers, shared-memory multi¬ 
processors are the easiest parallel com¬ 
puters to program. In fact, with coarse¬ 
grained systems, where the simplest exe¬ 
cuting unit is a complete process, you can 
often run programs written for a uni¬ 
processor system on a multiprocessor. 
(The granularity of a system describes 
the relative time that a processor spends 
communicating as opposed to comput¬ 
ing. Processors in fine-grained systems 
spend much more time communicating 
than do those in coarse-grained systems, 
which spend more time computing.) 

For example, the MPX extensions for 
SCO Unix let you run unaltered Unix 
processes on a multiprocessing system 
(see “A Fearful Symmetry,” May 1990 
BYTE). The additional structures need¬ 
ed to schedule the multiple processors 
and handle external devices are con¬ 
tained in the MPX-modified kernel. In¬ 
stead of running multiple processes on a 
single processor, MPX lets you run mul¬ 
tiple processes on multiple processors. 

Other Unix variants also support 
coarse-grained multiprocessing. For ex¬ 
ample, the Mach operating system and 
Open Software Foundation's OSF/1 have 
built-in support for multiprocessing, and 
many vendors are offering multiprocess¬ 
ing extensions to Unix System V release 
4, called SVR4. (See "Symmetry, Thy 
Name Is Unix” on page 243.) 

Distributed-Memory Systems 
Distributed-memory multiprocessors 
have many advantages over shared-mem¬ 
ory systems. Because they don't share a 
common-address space, they don't have 
consistency or contention problems. 
They are also far more easily scalable 


than shared-memory machines. 

Scalability describes how additional 
processors affect overall system perfor¬ 
mance. A linear scalable system is the 
ideal: Add 25 percent more processors, 
and you get 25 percent more perfor¬ 
mance. 

Shared-memory systems are scalable 
when you add small numbers of proces¬ 
sors. Go much beyond 10 or 20 proces¬ 
sors, however, and you begin to see the 
performance/processor ratio drop off as 
the bus becomes saturated. 

With no bus to worry about, distrib¬ 
uted-memory systems can theoretically 
be scaled to include hundreds, and even 
thousands, of processors. Software that 
can take advantage of the extra proces- 
sors will also see a linear increase in per¬ 
formance (see "Scaling Up: Get the 
Message?” on page 231). 

Because they don't access the same 
address space, the processors in a dis¬ 
tributed- memory system use messages to 
coordinate their activities. Each proces¬ 
sor has its own memory space and inter¬ 
connects with one or more of the other 
processors in the system. 

A processor, its memory, and its inter¬ 
connects are normally referred to as a 
node on the system. Because of the use of 
messages to synchronize the activity of 
the processors, distributed-memory sys¬ 
tems are sometimes referred to as mes¬ 
sage-passing multiprocessors. And be¬ 
cause each node is a complete computer 
in its own right (that is, it has a processor 
and memory), these systems are also 
called multicomputers. 

Distributed-Memory Interconnects 

How you connect processors in a distrib¬ 
uted-memory system has an enormous 
effect on its performance. The intercon¬ 
nection strategy is paramount because it 
determines the average latency of any 
message transmitted on the system . 

The ideal interconnection strategy 
would be to connect every processor in 
the system to every other processor. No 
message would ever have to pass through 
an intermediate node before reaching its 
destination. Although optical intercon¬ 
nects may one day make this practical, 
the difficulty of engineering and scaling 
such a system precludes universal inter¬ 
connections for all but the smallest dis¬ 
tributed-memory systems. 

Many interconnection strategies exist 
for the processors in distributed-memory 
systems. These include rings; binary 
trees; and two-dimensional arrays of pro¬ 
cessors, where every processor is con¬ 
nected to all its neighbors. The problem 
with many of these strategies is that the 
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THREE-DIMENSIONAL HYPERCUBE 



Figure3: A three-dimensional hyper cube has the logical structure of a cube, with 
each node containing a processor, local memory, and connections to three other 
nodes (see inset). The edges of the cube represent the interconnections. The longest 
transmission path between any two processors—the communications diameter—need 
involve only three processors (excluding the sender but including the receiver). 


number of nodes a message must travel 
through on average before reaching its 
destination increases dramatically as you 
add processors. 

The hypercube is currently the best 
answer to the problem of scaling up the 
number of processors in a distributed- 
memory system without unduly increas¬ 
ing the average message latency. Hyper¬ 
cube topology was first demonstrated in 
the California Institute of Technology’s 
Cosmic Cube. In a hypercube topology, 

processors are arranged in an n -dimen¬ 
sional cube, where N — 2". Each process 
sor is connected to n other processors, 
and the maximum number of nodes a 
message must traverse is n. 

For example, a three-dimensional hy¬ 
percube consists of eight processors (2 3 ). 
The topology resembles a cube, with the 
nodes being its corners and the intercon¬ 
nects its edges (see figure 3). A 4-D hy¬ 
percube consists of 16 processors (2 4 ), 
with each processor connected to four 
others. The longest path between two 
processors (the communications diame¬ 
ter) comprises four processors (see fig¬ 
ure 4), 

The great advantage of a hypercube 
can be seen when you scale a system to 
hundreds and thousands of processors. 
For example, an 8-D hypereube consists 
of 256 processors, yet no message has to 
pass through more than eight nodes. A 
system with 1024 processors has a com¬ 
munications diameter of only 10. The 


most successful distributed-memory sys¬ 
tems— Ncube^s Ncube and Intel Scientif¬ 
ic’s iPSC—are hypercube systems. 

Commercial Multiprocessors 
Developing software for multiprocessing 
systems is the main obstacle to their gen¬ 
eral acceptance. Today, with more and 
more businesses demanding open sys¬ 
tems , the only new architectures that can 
succeed are those that can run portable 
software, and only certain shared-mem¬ 
ory machines using one of the Unix mul¬ 
tiprocessor extensions fit this bill. 

For example. Corollary (Irvine, CA), 
the developer of MPX for SCO Unix, has 


FOUR-DIMENSIONAL 

HYPERCUBE 



Figure 4: A fou r-dimensional hypercube 
has the logical structure of a tesseract. 
It has 42 processors, each with 
connections to four other processors. 
The communications diameter is 4. 


also developed a bus and cache architec¬ 
ture for linking multiple 386 and i486 
processors. Known as the C-bus, this ar¬ 
chitecture forms the basis of multipro¬ 
cessing Unix machines for companies 
such as DEC and ALR, 

Such systems provide the coarsest 
granularity. The unit of parallelism in 
such systems is the process. With each 
process being essentially autonomous, 
the only significant shared data in a 
coarse-grained system is in the operat¬ 
ing-system kernel, particularly in the 
process-scheduling mechanism. Thus, 
only the kernel must be modified to have 
the system run multiple processes. 
System-speed increases come not 
from decreasing the time it takes to exe¬ 
cute individual processes but from de¬ 
creasing the time it takes to execute all 
the processes. This is a significant im¬ 
provement, but not as significant as the 
speed increases you can achieve if you 
split a process into multiple, indepen¬ 
dently executable parts. 

The reason current commercial multi¬ 
processors don’t go this extra step is that 
there is not a significant commercial 
software market to support such systems. 
So, while shared-memory systems are vi¬ 
able today, distributed-memory systems, 
which are best-suited to medium- and 
fine-grained parallelism, remain con¬ 
fined primarily to research labs and col¬ 
lege campuses. 

Whereas the Software? 

Why is developing parallel programs so 
hard? John Allen and Ken Kennedy of 
Rice University may have put their col¬ 
lective finger on the problem when they 
wrote in 1985 (see reference 4): “Be¬ 
cause humans tend to think sequentially 
rather than concurrently, program devel¬ 
opment is most naturally done in a se¬ 
quential language such as FORTRAN. 
While the resulting programs are usually 
very efficient on a scalar machine, they 
are often incapable of directly making ef¬ 
fective use of parallel processors. ” 
Developing commercial-quality soft¬ 
ware for nonparallel computers is a diffi¬ 
cult intellectual enterprise. Developing 
parallel software engenders all the prob¬ 
lems of traditional programming and 
adds quite a few more, all without the 
benefit of the variety of aids and tools 
available to traditional programmers. 
Parallel programmers must handle syn¬ 
chronization among parts of a program, 
map processing units to processors, and 
do other architectural details that are 
transparent to traditional programmers. 

The most efficient way to do this is 
with parallel programming languages 
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There's more to comparing 
LaserJet printer sharing options 
than just the name 



Hewlett-Packard 

HP ShareS pool'* 


Pacific Data Products 

Pacific Connect 1 " 


Price 


$399 


$495 


Upgradeable 

memory 

buffer 


Yes 


Cables and 
adapters 
included* 


Yes 


Centronics 

interface 


Yes 


Warranty 


Two Years 


Lifetime 


^3on’t settle for less just 
to buy the HP name. For 
LaserJet printer sharing 
devices that offer you more 
features for less cost, choose 
Pacific Connect from Pacific 
Data Products. It’s the low 
cost way to give up to five 
PC or four Macintosh users 
access to a LaserJet Series II, 
IID, III or IIID printer. 

Completely transparent 
to users, Pacific Connect is 
easy to install and use. It 
even comes with four cables 
and five adapters. And to 
handle large print files or to 
spool documents sent 
simultaneously to the 
printer, its memory buffer is 
upgradeable from 256k to 
1.25 MB. 

To learn how you can 
get more for less, call your 
nearest dealer or contact 
Pacific Data Products, 

9125 Rehco Road, San Diego, 
CA 92121, (619)597-4609, 

Fax (619) 552-0889. 



PACIFIC 

* Pad/ic Connect includes two 25 ft. renal cables, two 50 ft. Serial Cables, two DB 25 to RJ-II COOmvturs, two DE-9 Jo RH I connectors, one Mini Din to RJ-11 
Macintosh adapter, and PostScripts and PCI- printer drivers for ma with FaribcFage cartridges Ibices are suggested retail list price Pacific Connect ba 
trademark ot Pacific Data Products, Inc.ShareSpool is a registered trademark of Extended Systems Inc, HP*ikI Uaerjet are registered trademarks csf Hewlett- 
Packard Companv. All Other company end product names are [r.KfeirwirteoJ the company nr manufacturer respectively EUROPEAN HEADQUARTERS: 

Switzerland Tel (41) 22^l2fi5Q, Fax (4 1> 22-410682. C lWl Ibrafk Data Products, Inc, 
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(hat resemble assembly languages in 
their degree of architecture dependence 
(e.g., Occam). Architecture-indepen¬ 
dent solutions, such as StrandSS and 
Linda, are far easier to program, but you 
pay a price—sometimes a significant 
one—in performance because of the con¬ 
trol you give up. 

Unlike von Neumann architectures, 
parallel architectures differ so radically 
that it is difficult to come up with one 
programming paradigm that works well 
with all of them. So, while StrandSS and 
Linda make parallel programming far 
more accessible to traditional program¬ 
mers, it is not yet clear whether either 
can provide the basis for a commercial 
market in portable, parallel software. 

Parallel Markets 

What is the future of multiprocessing 
systems for business users? Ted Lewis is 
director of the Oregon Advanced Com¬ 
puting Institute, a consortium of schools 
and companies dedicated to advancing 
parallel-processing technologies. Lewis 
sees the commercial market for parallel 
computers developing in three stages. 

In the first stage, from the present to 


1995, Lewis believes shared-memory 
multiprocessing systems will be the first 
parallel architecture to gain general ac¬ 
ceptance in the commercial arena. Such 
systems excel at transaction processing, 
and Lewis expects to see them used in 
applications like automated-teller ma¬ 
chines and database servers. He also 
notes that successful systems will use 
multiprocessor versions of Unix and run 
standard Unix applications. 

According to Lewis, successful de¬ 
signs won't necessarily be the most pow¬ 
erful. “Interoperability, not MIPS, is 
the issue," he says. Systems that can't 
run standard software and provide a plat¬ 
form where DOS, OS/2, and Macintosh 
computers can work together won’t make 
the grade. 

By about 1998, Lewis expects another 
parallel technology to have a significant 
commercial impact. Compilers fordata- 
paraliel technologies will enable a com¬ 
mercial software market for machines 
like those being offered by MASPAR and 
Thinking Machines. 

In about 10 years, Lewis thinks that a 
viable commercial software market wilt 
ultimately exist for what he calls "true 


parallel processing”; that is, running a 
single application across multiple proces¬ 
sors in a multiprocessing system. 

Parallel technologies have long been 
touted as the future of computing. With 
Unix-based, shared-memory multipro¬ 
cessors, the technology will finally start 
to deliver solutions outside of universities 
and research labs. And if Ted Lewis is 
right, it is only the first wave in the flood 
tide of parallel processing. V 
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DATA COMPRESSION LIBRARIES ™ 

PKWARE's'" Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular software, however the format used by 

the compression routine is completely generic and not specific to the PKZIP file format. 
Application Controlled I/O and memory allocation for extreme flexibility. 

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 
Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 
Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc. 
Works with any 80x86 family CPU in real or protected mode. $295.00 
No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


PKlipcan help! PKziP compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using . Call for Distribution License information. 


The included utility lets you store 

compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 


KM 


THE DATA COMPflESSlOH EXPERTS 


9025 N. Deerwood Dr. 
Brown Deer. Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 
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Introducing software 
testing the easy way! 


Why every developer needs Ghost — 
the exciting new tool for 
testing DOS software automatically! 


J 


K 


* 


* 


F YOU WANT TO 
GET the bugs out of 

( __ J ¥ your software and 

^^ keep them out, Ghost 
is just what you 1 re looking for! It’s a 
breakthrough product that finally 
makes it practical for developers and 
testers like you to do extensive, ^ 
repetitive regression testing ^ 

throughout the entire development 
cycle all automatically! 

That’s right. At last there’s an 
easy way to end the testing 
nightmare that’s been driving 
you crazy. No matter what 
language you program in, 

Ghost can help you deliver 
high-quality, reliable 
software without the 
hassle. We guarantee it! 

Ghost makes exact recordings 
of your software test sequences and 
screen displays, so you can rerun 
them and compare the results auto¬ 
matically whenever needed. Ghost 
will: 

♦ Document program errors au¬ 
tomatically. 

♦ Make testing grow more complete 
over time. 

♦ Shorten the critical integration 
and testing phase of develop¬ 
ment. 

♦ Lessen the chance of that “last- 
minute fatal bug.” 

♦ Make regression testing for new 
releases a practical reality. 



Meet Ghost Jr, 

Ghost Jr. is a limited-capability ver¬ 
sion of Ghost that provides full 
keyboard and screen recording, but 
has no playback capability. This 
low-priced version makes it practical 
to give copies to 
everyone who tests 
your product - even 
end users. All the 
problems they en¬ 
counter will be docu¬ 
mented by Ghost 
scripts. Think of how 
x [ J this will speed up your 
\\ \ debugging and testing 
\\ \ cycles! 

P The price 
is right and you 
don't risk a thing! 

Ghost costs just $195 and comes 
with a 90-day money-back guar¬ 
antee. Ghost Jr, costs just $79 and 
steep quantity discounts are avail¬ 
able, Don’t miss this chance to end 
the tedium of software testing. Pick 
up the phone and order right now! 


Ghost 
at a glance. 

Ghost provides you with a way of 
making exact recordings of your 
software test sequences and screen dis¬ 
plays in a machine readable form. 


You can then re-execute any set of 
tests at high speed without the man¬ 
ual labor that’s normally required. 


You can interactively view all the dif¬ 
ferences found in the screen displays 
between the two runs, or have them 
printed out in a handy report. 


ft 


Requires no program changes 
or special hardware! 

Uses only 16K of memory! ^ 

I ( 


MONEY-BACK 

GUARANTEE 


If you're dissatisfied with 
Ghost or Ghost Jr. for any 
reason, return them within 
90 days of purchase for a 
prompt, friendly, no^ques' 
tionS'Osked refund. 


TO ORDER 

or for more information, call toll-free: 
( 800 ) 848-1248 
International: (802) 848-7731 
Fax: (802) 848-3502 

Vermont Creative Software, Pinnacle Meadows 
Richfbrd, VT 05476 US. A. 

Please mention Offer 137. 


Creators of Vcrmonl Views 
with Designer 


Vermont 

Creative 

Software 


©Copyright 1991 
VeFmoni Creative Software 


Ghost. So good at getting rid of the bugs, it’s scary. 
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Developers: 

Lock Up Your Profits 



We have the key. 
Call us for more information 
or a demonstration package. 

1 - 800 - 843-0413 


We have the key for protecting your 
software profits and your copyright. 

Software piracy's a crime! What it can do 
to a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

•Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UNIX and RS-232C standard 

•Total compatibility, reliability and end 
user satisfaction 


In EUROPE: 

M1CROPHAR, 122 Ave. Ch. De Gaulle 92200, 

Neuilly-Sur-Seme, FRANCE, Tel: 33-M7-38-21-21 Fax: 3TMIY24-76-91 


MARKETING, INE 


Fur Distributors in; 

•BELGIUM, E2S (091 21 11 17) 

•GERMANY, AUSTRIA: Microphar Gmbh (06223 - 73730) 

* HUNGARY, PnJyware Kft (76-22-307) 

•ITALY, Siosfsteim (030 24 21 074) 

•PORTUGAL, NCR (1 56 18 65) 

•SPAIN, Hal 2000 (032 37 3 1 05) 

* SWITZERLAND, SAFE (024 21 53 80) 

•THE NETHERLANDS, E2S (015 15 88 37) 

•UNITED KINGDOM, Ciearsoft (091 378 91 91) 

The Official Conference and Exposition for Wirtrfews Computing 


Son ns at Booth #3757 


^Windows Worlds 


9600-J Southern Pine Blvd. 
Charlotte, NC 28217 
Tel: 704-5230500 FAX: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri; 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habla Espahol 
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STATE OF THE ART 



CATCH 

AS CACHE CAN 


Cache coherency is a critical problem in microprocessor-based multiprocessing systems. 

Is anyone even close to a solution? 

STEVEN J. VAUGHAN-NICHOLS 


S ingle-CPU microcomputers are 
approaching their limits. So far, 
they have grown from circuit- 
board toys to desktop workhorses 
to network nodes. In doing so, micro¬ 
computers have retraced the steps of 
minicomputers and mainframes. 

The next step in this evolution is to 
move to tnultiple-CPU microcomputers, 
or multiprocessor systems. The makers 
of such new systems as the Compaq Sys- 
tempro and the NetFrame NF-400 must 
contend with difficulties unlike any en¬ 
countered before in microcomputers. 

Chief among these problems is cache 
coherency in multiprocessor systems. In 
particular, the bottleneck created by us¬ 
ing shared-memory caches in multipro¬ 
cessor architectures has yet to be cleared 
to everyone's satisfaction on any plat¬ 
form. 

Why Use Caching? 

If all parts of a computer system operated 
at the same speed, caching wouldn't be 
necessary. However, processors, as they 
zoom past 25 MHz, demand data faster 
than even the speediest disk I/O, bus, or 
memory can provide. The slowest parts 
of a system shackle its performance. 

Caches grant freedom from the shack¬ 
les of slow I/O. In the simplest terms, a 
cache is memory that is dedicated to stor¬ 
ing the data and instructions that the 
CPU may require at a moment's notice. 

You can place caches at several differ¬ 
ent locations within a system's architec¬ 
ture. Software implementations such as 
Microsoft's Smartdrive typically reserve 
a section of main memory. While this 
memory normally isn't fast enough for 
optimal CPU use, it is much quicker than 
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directly accessing mass-storage devices 
like floppy and hard disk drives. Even 
the least efficient caching software can 
improve effective disk-access rates by an 
order of magnitude. 

Hardware schemes typically call for 
dedicated high-speed cache memory 
banks. This type of cache is normally 
made up of expensive static RAM chips. 
The memory banks can be located on the 
motherboard, the disk drive controller 
(hence, caching controllers like Western 
DigitaFs WD1007A), or the CPU itself. 
The i486 and 68040 microprocessors, for 
instance, both have tiny on-board caches. 

No matter where the cache is located, 
the principles behind it are the same. The 
nature of most programs and data ma¬ 
nipulation is that the same information or 
code will be needed again and again. 
Once you load this information into a 
cache from a slower storage or transmis¬ 
sion medium, you can access it far more 
efficiently. In addition, it's often a good 
idea to load related information into the 
cache, called read-ahead caching , to an¬ 
ticipate process requirements. 

Uniprocessor Caching 

In a uniprocessor system, the cache is 
relatively easy to implement. Years of 
mainframe and minicomputer experi¬ 
ence have blazed the trails that micro¬ 
computers now tread. However, due to 
certain problems, building the perfect 
cache becomes a Herculean task. 

The first of these problems is that 
every cache eventually fills with data. 


ACTION SUMMARY 


Cache coherency is critical in 
shared-memory multiproces¬ 
sor systems. Without it, if two 
or more people are working in 
the same area at the same 
time, changes made by one 
person can be overwritten by 
others and lost. A variety of 
options is possible to handle 
this potential problem—none 
of them perfect. But finding a 
solution you can live with is 


essential to the success of 
such a system. 



When this occurs, you must kick some 
data out of the cache. It*s not easy to de¬ 
cide what information to throw out. The 
most common solution is to use a least re¬ 
cently used algorithm to decide which 
data to exile. However, this is far from a 
perfect method. 

More polished caching software and 
firmware use a least frequently used al¬ 
gorithm, At the price of memory and 
processing overhead, these schemes en¬ 
sure that frequently accessed data will 
stay in the eache even if it hasn't been 
called on recently. 

Another issue that every cache must 
contend with is how to handle data writ¬ 
ing. Cache designers do not agree on the 
best way to perform this task. Most 
caches will check, using a variety of al¬ 
gorithms, to see if the write request will 
force the cache to overwrite identical 
data that has already been written to 
disk. Other caching plans try to optimize 
the data-writing process. This mini¬ 
mizes the mechanical—and therefore 
most time-consuming—element of writ¬ 
ing data to disk. 

Write-through designs have the advan¬ 
tage of ensuring that the cache writes 
data to disk as soon as possible. This re¬ 
duces the probability of data corruption 
in the event of a power outage. Unfortu¬ 
nately, write-through caches are not the 
most processor-efficient means of han¬ 
dling data writes. By preempting clock 
cycles and occupying bus bandwidth at 
times when they're needed for ongoing 
processes, write-through caches slow 
down the system. 

The alternative deferred writes delay 
disk writes until the system is free from 
other activities. While a favorite method 
in mainframe and minicomputer envi¬ 
ronments, where uninterruptible power 
supplies are de rigueur, data-integrity 
concerns limit the appeal of this ap¬ 
proach in microcomputer environments. 

Another problem is how to determine 
the optimal cache size for a system. No 
master key or algorithm exists to solve 
this one. Contrary to popular belief, big¬ 
ger is not always better. As cache size in¬ 
creases, at first cache misses decrease, 
but not in a linear fashion. And eventual¬ 
ly, cache misses increase. The ratio of 
misses to hits shrinks until it reaches the 
data-pollution point. When this occurs— 
determined by the size of the cache and 
its component memory blocks—misses 
begin to increase. 

Using smaller memory blocks delays 
the arrival of data pollution in larger 
memory caches. Memory costs become 
the limiting factor long before you reach 
the data-pollution point. 


Multiprocessor Caching 

Now, take all the caching problems for a 
uniprocessor system and transplant them 
into a multiprocessor environment. They 
multiply dramatically. Multiprocessor 
systems must cope with the woes of each- 

T 

he nature of 
most programs and 
data manipulation 
is that the same 
information or code 
will be needed 
again and again. 



mg in general and with three other issues 
as well: memory, communications, and 
bandwidth contention. 

Multiple processor requests to the 
shared-memory cache cause memory 
contention. These data requests create 
communications contention and can in¬ 
terfere with each other's access to data 
even if the requests are not aimed at the 
same area of memory. 

Bandwidth contention occurs whether 
the processors are located on a network 
or on a common bus. The larger a multi¬ 
processor system becomes, the more 
time it requires to carry out data commu¬ 
nications. Together, these three factors 
can interfere with effective multipro¬ 
cessing. 

This troublesome trio would exist even 
without caching, but with it, the problem 
becomes how to implement caching to 
maximize processor I/O efficiency and 
minimize contention. One popular meth¬ 
od of attacking this problem is to furnish 
every system processor with its own 
cache. Private caches avoid most mem¬ 
ory-contention problems. However, they 
increase communications and bandwidth 
contention. 

Another way to use caching in a mul¬ 
tiprocessor environment is to let the 
processors share common caches. The 
advantage of this approach is that appli¬ 
cations that can make good use of shared 
data and code will need less memory and 
will execute more efficiently. 
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Are you playing 
board games? 


Choosing a board is serious business. 
The quality of the motherboard will 
determine the performance and 
reliability of your machine, and the 
success of your company. 

That is why more OEMs and 
Integrators are using American 
Megatrends, Inc. for their mother¬ 
board needs. Already the industry 
leader in 386 and 486 BIOS, AMI 
has now established the standard 
for EISA and ISA boards. 

EISA TECHNOLOGY 

AMI has the expertise 
to provide you 
with premium 
486 EISA boards. 

These 33 
MHz systems 
can support up to 
96 meg of memory and 
up to 256K of CPU cache. 

Used along with the optional 
SCSI Host Adapter, it creates a 
terrific high performance network 
server or UNIX hub. 


ISA SOLUTIONS 

If EISA is not required, the AMI 486 
ISA boards are the answer. Operating 
at 33 MHz and possessing the 
fastest video speeds in the industry, 
they provide the perfect platform for 
graphic intensive applications. 

THE AMI DIFFERENCE 

Unlike any other motherboard, AMI 
boards provide total BIOS compatibil¬ 
ity; this ensures the highest levels 
of performance and reliability. 

Call today and see how 
the team at AMI will 
put you ahead of 
the game. 

Circle 21 on Inquiry Cord 
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Single Source Technology 


AMERICAN MEGATRENDS, INC. 

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fax 404-263-9381 

See us at Comdex, booth #1930, East Hall 



GO TO BANKRUPTCY 


Discount boards have 

Discount board has 

high failure rate 

slow video speed 

GO SACK 3 SPACES 
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Use highly compatible 
AMI motherboards 

PROFITABLE PARKING 
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FULL-MAP DIRECTORY 


Cache 1 Cache 2 Cache 3 



Cache controller 


DISK (Cache 1 )< DISK (Cache 2), DISK (Cache 3) 


Main memory 


DISK 


Figure 1: In a full-map directory, every cached block has a 
record and a pointer in the cache controller. The record 
includes status flags that indicate whether you can write to 
(he block and whether it is a valid block. The costs for a 
centralized cache directory are primarily memory overhead, 
more controller processing demands f and communications 
bottlenecking , 


Cache Coherency 

Unfortunately, even shared 
caches contain multiple local 
copies of memory locations 
and, possibly, of the data in 
those locations. Any time that 
the system modifies the local 
location of data—which it will 
do constantly with data 
flow—it must update the sys¬ 
tem view of the cache data* 

If you don’t have a consis¬ 
tent global view of cached 
data, data corruption and a 
system crash are not far away. 

The crux of the cache-coher¬ 
ency problem lies in trying to 
maintain a single, coherent 
version of cached information 
without imposing unneces¬ 
sary system overhead* 

The cache-coherency prob¬ 
lem doesn’t apply to some 
uses of cached information. 

For example, read-only data 
causes no problem. However, 
public read/write structures 
(e.g., the disk directory) must 
be maintained properly. Even 
private writable structures 
aren’t safe from cache-coherency woes if 
the system allows applications to move 
from one processor to another. 

Both private caches and shared-mem¬ 
ory caches must contend with cache-co¬ 
herency issues. The difference is that in 
shared-memory caches, process commu¬ 
nications can address cache coherency 
within memory, while the private caches 
must ensure coherency over a network or 
bus. Thus, private caching actually in¬ 
curs a greater overhead because of band¬ 
width and communications contention. 

Cache-coherency problems have no 
easy answers. Despite a long history of 
dealing with these issues in parallel-pro¬ 
cessing and multiprocessor systems, no 
panacea has been discovered. The roads 
now taken by microcomputer vendors are 
rocky and ill-mapped. 

Bus Cache Coherency 
The most popular real-world solution to 
the problem is to use the bus as the basis 
for cache-coherency maintenance plans. 
Buses lend themselves to this use be¬ 
cause all the system processors can be at¬ 
tached to a single bus* You can then in¬ 
struct the processors or dedicated cache 
controllers to look at all memory-bus 
transactions. 

When a change that affects an element 
in the local data image is recorded over 
the bus, the system can either invalidate 
or update the image. This is the general 


theory behind snoopy protocols, which 
constantly monitor bus transactions 
(hence the name). 

More precisely, each cache looks for 
cache-consistency commands in the data 
stream* When it finds them, the cache 
controller must process the command to 
decide if it applies to its own cache. 

The disadvantage to the bus approach 
is that any bus has a limited bandwidth. 
The more often cache programs “snoop” 
on the bus, the less room the bus has left 
for its main job of ferrying information 
back and forth from main memory to the 
processors. In addition, the broadcast na¬ 
ture of cache-consistency commands re¬ 
quires valuable bandwidth. 

Why use snoopy protocols, then? Be¬ 
cause they are easier to implement than 
others, and they can be realized directly 
in hardware. Under normal conditions, a 
snoopy protocol monitors every block of 
data that is transmitted between a cache 
and memory. Duplicate blocks can exist* 

For example, I can have a document in 
a cache, whether private or shared, and 1 
can also have my own copy of it in cache. 
When I change a data element in my copy 
(if I change the word disk to tape in the 
string “I prefer disk storage”), two ac¬ 
tions can take place to maintain cache co¬ 
herence. The first is write-update, and 
the second is write-invalidate* 

The write-update protocols use brute 
force to maintain cache consistency. 


When any copy of a data 
block changes, the system up¬ 
dates every cached copy. The 
memory copy may or may not 
be updated, depending on the 
implementation. 

While this approach keeps 
the bus hopping as it shuttles 
data hither and yon, it cuts 
down on data misses. Anoth¬ 
er concern is that the cache 
processor can waste time up¬ 
dating copies of data blocks 
that it won’t need again. 

A write-invalid ate system 
(when I change disk to tape) 
invalidates any other existing 
copies of the data block, in¬ 
cluding the one in main mem¬ 
ory. As I’m the user who 
made the latest change to this 
block, my copy has now be¬ 
come the “real” document. 

If 1 make another change (if 
I decide that I like holograph¬ 
ic storage better), my copy of 
the document is still the real 
one as far as the system is con¬ 
cerned. If Frank, down the 
hall, opens the document and 
starts to edit it, the protocol validates and 
updates his copy from my cached version 
of the document* 

While elementary to put into practice, 
this approach is fraught with problems* 
For instance, if Frank and I are both 
working on a document at the same time, 
my changes invalidate his copy, and his 
changes invalidate mine. Both caches 
start registering misses because neither 
copy can be updated until it has been re¬ 
validated from the other. These valida¬ 
tion misses put a heavier load on the bus* 
Whoever made the latest change to the 
document has the one true copy, but de¬ 
termining who this is puts a large load on 
bandwidth and communications. As ac¬ 
knowledgments of missed reads and vali¬ 
dations begin to clog up the free flow of 
data communications, the shuttling back 
and forth of data blocks between caches 
eats up bandwidth. This shuttling pro¬ 
cess, which can cause a traffic jam on the 
bus or network, is called the ping-pong 
effect , 

Fixing the Bus 

Increasing the size of the cache or mem¬ 
ory block won’t tame the ping-pong ef¬ 
fect. Simulations have demonstrated that 
neither measure works satisfactorily in a 
multiprocessor system* 

One way of cutting down on the ping- 
pong effect is to expand the bus’s band¬ 
width. By adding lanes, in effect, to the 
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CATCH AS CACHE CAN 


LIMITED DIRECTORY 


Cache 1 Cache 2 Cache 3 



Cache controller 


DISK (Cache 1), DISK (Cache 3) 

-j- 

Main memory 


DISK 


Figure 2: In a limited directory, the structure can be similar to 
a full map's, but there are a limited number of pointers. When 
the pointers are exhausted, the next cached-record pointer in 
evicts an older pointer and its record. In this case, the same 
cache block is present in all three caches, but lack of room in 
the directory has evicted the pointer and record for the copy of 
the memory block in cache 2. This memory block must now 
be kept up-to-date by a write-invalidate broadcast protocol. 


data highway, traffic jams are 
less likely to take place. This 
amounts to the traditional so¬ 
lution of bulldozing a problem 
with more capacity. However, 
some bus designs inherently 
help cache coherency by pro¬ 
viding dedicated bus lines to 
support cache-consistency 
commands. 

The most noteworthy of the 
dedicated-bus designs is the 
venerable Futurebus, the 
IEEE-proposed standard-896 
32-bit bus. This bus has built- 
in cache-coherency support 
for multiprocessor write-back 
caches. Unfortunately, Fu¬ 
turebus and its successor, Fu¬ 
turebus Plus, are more theo¬ 
retical models than working 
realities. 

In Theory 

Despite the growing numbers 
of multiprocessor systems, 
surprisingly little experimen¬ 
tal work has been done on 
testing new answers to cache- 
coherency questions. For all 
the troubles that are attached 
to snoopy caching, considerable effort is 
still being devoted to improving these 
protocols. 

There have been attempts to give the 
write-invalidation model new life with a 
protocol named read-broadcast. In this 
protocol, the system updates all appro¬ 
priate copies of a record when the first 
read-miss occurs. This avoids multiple 
read-miss traffic while (mostly) avoiding 
the write-update bandwidth problem. 

Beyond the Bus 

Broader answers exist as well that can be 
used on a bus and in other architectures. 
Such solutions can handle situations that 
bus-based methods can’t. For example, 
scalable multiprocessor systems, while 
possessing greater potential bandwidth 
than bus-based systems, can’t easily sup¬ 
port snooping methods. 

One area that has been studied a lot 
lately is the use of cache directories. 
While only useful in bus-based systems, 
directories are essential to maintaining 
cache coherency in other architectures. 

A cache directory, which may be 
either centralized or distributed, maps 
every cached data block’s location. Each 
directory record holds a flag bit and 
pointers to the location of every copy of a 
data block. 

The flag bit, usually called the dirty 
bit, indicates whether a particular cache 


can write to the data block that the direc¬ 
tory entry points to. Other informational 
flags may also be set, depending on the 
directory design. 

Many different directory plans exist. 
From a structural point of view, you can 
divide them into three types: full map, 
limited, and linked list. These three 
types have one element in common. Usu¬ 
ally, control structures are in place to en¬ 
sure that only a single cache can write to 
a data block at one time. In this case, the 
writing cache is said to have ownership 
of the data block. Each directory type 
provides a way of transmitting a data- 
change notification through main mem¬ 
ory and the caches. Other than this, the 
different directory plans go their own 
separate ways. 

Full-Map Directory 

Full-map directories have the singular 
advantage of being able to store informa¬ 
tion on every block in memory. This 
style of directory has pointers equal in 
number to the number of processors on 
the system (see figure 1) plus two status 
bits and the dirty bit. 

The bits that correspond to a processor 
indicate whether a particular block is 
present in that processor’s cache. The 
status bits, which are duplicated in the 
cache, show whether the block can be 
written to and whether it is a valid block. 


The dirty bit indicates wheth¬ 
er a particular cache can write 
to the block. 

Full-map directories have 
several problems. Because 
the directory is centralized, it 
is prone to conflict between 
competing processors and 
could become a performance 
bottleneck. Another concern 
is that searching and updating 
the directory could put an un¬ 
due burden on caching perfor¬ 
mance. Although optimizing 
mechanisms could address 
both problems, they would 
also add complexity. In addi¬ 
tion, full-map directories im¬ 
pose considerable memory 
overhead. 

Limited Directory 

Limited directories avoid the 
memory troubles of full-map 
protocols. By requiring that 
only a limited number of 
pointers be maintained, they 
keep memory overhead with¬ 
in bounds. Otherwise, the 
structure resembles that of a 
full-map directory. When the 
number of copies of a particular memory 
block exceeds the number of pointers as¬ 
signed to track them, the newest pointer 
replaces an earlier one in a process called 
eviction (see figure 2). 

How can a limited directory preserve 
cache coherency? Its defenders have a 
twofold answer that is not completely sat¬ 
isfactory. 

The first part of the answer says that, 
statistically, a limited directory is suffi¬ 
cient because rarely will more processors 
need a particular data block at once than 
it can handle. This part of the answer ig¬ 
nores data blocks containing primary 
storage-directory information. They may 
very well be simultaneously in use on 
multiple caches. 

You wonder what would happen, for 
example, on a multiprocessor Unix sys¬ 
tem using a limited directory if, on the 
approach of a thunderstorm, all the users 
ran sync at once. The sync command 
flushes all previously unwritten buffers 
to disk, including the latest copy of the 
data block containing the system’s mas¬ 
ter directory. Hopefully, the multipro¬ 
cessing extensions to the operating sys¬ 
tem would handle the resulting mess. 

In addition to this worst-case scenario, 
there are other concerns. Thrashing 
seems to be a distinct possibility if the 
number of pointers is smaller than the 
number of processors referencing a 
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CATCH AS CACHE CAN 


LINKED-LIST DIRECTORY 


Cache 1 Cache 2 Cache 3 



Cache controller 

__I_ 

DISK (Cache 3} 

- 1 - 

Main memory 

i 

DISK 


Figure 3: In a linked-list directory, the directory is 
decentralized. Pointers themselves are used in the cache to 
maintain cache coherency. In this example , a single-list 
directory t cache 1 was the first to hold the memory block. 

Thus , cache I's block has the chain-termination pointer (CT). 
Cache 2 s block points to cache 1, and cache 3 points to cache 
2 . Each cache s copy is made from the block in main memory . 
Cache 3, containing the most recent edition, is the one that the 
cache controller’s directory points to. If a change is made in 
cache 2 r for instance, the controller relays instructions 
for the other copies to be invalidated along the pointer chain , 
Many variations on this theme are possible. 


limited set of data blocks* 

The second part of the an¬ 
swer says that limited directo¬ 
ries can fall back to a write- 
invalid ate broadcast protocol. 

That is fine as far as bus- 
based systems are concerned, 
but what about systems that 
are built around scalable 
point-to-point interconnec¬ 
tion networks? Tn these sys¬ 
tems, it is almost impossible 
to ensure that the broadcast 
will reach every applicable 
cache. 

In short, while limited di¬ 
rectories may serve a role in 
certain special-purpose ar¬ 
chitectures, it seems unlikely 
that they wtl l gain widespread 
use. Their only real advan¬ 
tage is that the rate of memory 
overhead grows linearly with 
the number of system proces¬ 
sors, This reason is insuffi¬ 
cient to outweigh either the 
disadvantages of a centralized 
system or the directory's lim¬ 
ited usefulness in non-bus- 
based systems, 

Linked-List Directory 

The promise of linked lists 
shines more brightly than that 
of any other method. Thus, 
several research groups are pursuing this 
route. Among them are DEC, in con¬ 
junction with Stanford University, and 
the IEEE Scalable Coherent Interface 
(SCI) standard project. 

There are two approaches to imple¬ 
menting linked-list, or chained , directo¬ 
ries; single-linked and doubled-!inked. 
In these methods, the directory com¬ 
prises linked lists of pointers to shared- 
memory blocks. 

In a single-linked chain, whenever the 
system places a copy of a data block in a 
cache, it sets a pointer to the new block in 
a directory in main memory or the cache 
controller. The system also sets a flag, 
called the chain-termination pointer 
(CT), in the first data-block copy. 

When the system needs another copy 
of the block, it makes the copy from main 
memory with a pointer to the prior copy 
made. For instance, with three cached 
copies of one memory location, the first 
copy would include the CT, the second 
copy would have a pointer to copy 1, the 
third copy would have a pointer to copy 
2, and the directory would have a pointer 
to copy 3 (see figure 3). 

There are variations on this theme. In 
the SCI coherence protocol (a double- 


linked system), when a processor calls 
for a data block, it doesn’t receive a copy 
from main memory. Instead, it receives a 
pointer to the most recently changed or 
most recently added cache copy. The re¬ 
questing cache then asks for the data 
block from the cache owning the freshest 
version of the data. This cache replies by 
setting a pointer to the requesting cache 
and transmitting the data block. When 
multiple data-block requests are re¬ 
ceived, they are handled in first-in7first- 
out order. 

In the single-linked model, when a 
change is to be made to a data block, the 
system sends a data-invalidation message 
down the list until the CT is reset. This 
indicator informs the system that a par¬ 
ticular memory block has been changed 
and invalidates all previously cached 
versions of the block. During this pro¬ 
cess, the system locks every block in the 
chain to prevent competing changes. 

The double-linked version adds an¬ 
other pointer to the directory and each 
cached-memory location. The additional 
pointer lets the system send invalidation 
messages up and down the chain. The re¬ 
sult is faster, more flexible adjustments 
to changes in the caches* 


Nothing is free, of course. 
In the linked-list directory, 
the block size is larger, and 
maintaining cache coherency 
is more complicated. Prelimi¬ 
nary theoretical studies show 
that a double-linked system is 
only marginally better than a 
single-1inked system. 

The efficiency of the 
linked-list method comes 
close to that of a well-imple¬ 
mented full-map directory 
without the headaches. At this 
early stage in its development, 
no firm disadvantages to this 
method have surfaced. How¬ 
ever, this scheme is more 
complex to put into place than 
other methods* Further work 
is needed before linked-list 
implementations live up to 
their potential. 

Return of the Bus 

It's true that methods using a 
bus as the foundation for a 
shared-memory cache-coher¬ 
ency scheme eventually run 
into difficulties with band¬ 
width and communications 
contention. There is, after all, 
only so much room on a bus. 
However, this doesn't mean 
that you have to abandon the 
simplicity of bus designs. 

Perhaps the most interesting explora¬ 
tion of this area is the proposed Wiscon¬ 
sin Multicube multiprocessor. In this 
computer, every processor would sit at 
the intersection of a two-dimensional ar¬ 
ray of vertical and horizontal buses. Ev¬ 
ery vertical bus would have a memory 
module attached to it. Each processor 
would come equipped with a snoopy 
cache controller and a large cache. Fully 
ramped up, this computer would have 
1024 processors. (For more information 
on the Wisconsin Multicube, see “Popu¬ 
lar and Parallel" on page 219.) 

Software Solutions? 

Up until now, every answer to multipro¬ 
cessor cache coherency has appeared in 
hardware. However, that does not mean 
that you cannot deal with the issues in 
software. It's just a great deal more dif¬ 
ficult. 

Some researchers have suggested de¬ 
signing compilers or preprocessors that 
can mark variables or data structures as 
cacheable or noncacheable. Other de¬ 
signs would attach counters to data struc¬ 
tures to determine when they should be 
updated from main memory. 
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CSS/3 " Camples Statistical System with over 1,000 presenta¬ 
tion-quality graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-depth t comprehensive implementations of: Exploratory 
techniques; multi-way tables with banners; nonparametrics; dis¬ 
tribution fitting multiple regression; general nonlinear estima¬ 
tion: logit/probit analysis; general ANCtWAJMANCQVA; stepwise 
discriminant analysis: log-linear analysis; Jactar analysis; duster 
analysis, multidimensional scaling; canonical correlation; item 
analysis/reliability : survival analysis: time series modeling fore¬ 
casting ;■ lags analysis; quality control; proem analysis; experi- 
mental design f with Taguchi); and much more ■ Manuals with 
comprehensive introductions to each procedure anti examples ■ 
Integrated Stats Advisor expert system * Extensive data management 
facilities (powerful spreadsheet with formulas; relational merge; data 
verification; flexible programming language) * Optimized {plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections {CSS can be run without manual; 
Quick Start booklet explains all basic conventions) * Macros, hatch 
commands also supported ■ All output displayed in Scrollsheeis™ 
(dynamic tables with pop-up windows and instant graphs) » 
Extremely large analysts designs {e,g., correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision; 
unmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
with many applications (ind Excel®, Lotus 3®, dBASE IV® t SPSS 1 ® 1 ) * 
Highesi resolution output on practically all printers (incl, HP, 
Postscript), plotters, reorders, typesetters* IBM compatibles, 640k 
or more ■ Price: $595, 

Quick CSS" .Subset of CSS/3: all basic statistical modules 
(ind. data management) and the lull, presentation-quality graphics 
capabilities of CSS/3 ■ Price: $298. 

CSSlGRAPHICS A comprehensive graphics/charl- 
ing system with data management ■ All graphics capabilities of CSS/ 3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, muiti-graphies management* Hundreds 
of types of graphs* Interactive rotation and interactive cross-sections 
of 3D graphs * Extensive selection of tools for graphical exploration 
of daia; fitting; smoothing: spectral planes; overlaying; layered com¬ 
pressions; marked subsets* Unique multivariate (e.g t 4D) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu • Import/export of graphs and data, 15 formats * Optimized 
(menu/mouse) user interface; even complex graplis require few 
keystrokes: all graphs on this page can he produced from raw data in 
less than 20 minutes ■ Macros, batch/commands also supported * 
Unlimited size of files * Highest resolution output on all hardware 
(see CSS/3) ■ IfiM compatibles, 640k or more ■ CSS;GRAPHICS is 
included in CSS:STATIST1CA (available separately for $495). 

Megafile Manager" Comprehensive analytic data 
base management system ■ Unlimited size of files (up lo 32,000 fields 
or 8 MB per record) ■ Megafile Manager is included in CSV3 and 
CSSmnSTICA (separately; $295). 

CSS STATISTIC A ™ a My integrated system that 
combines all the capabilities of CSS/3 and CSSiGRAPNICS into a single 
extremely comprehensive data analysis system ■ Price: $795. 

Domeslic sh/h $7 per product; H-day money back guarantee. 

Circle 296 an Inquiry Cord. 
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2325 E. 13th St, * TUIsa, OK 76104 * (918) 583-4149 
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STATISTICA/Mac “ A CSS-compalible, comprehensive data analysis 
and graphics system designed for the Macintosh ■ Large selection of statistical 
methods telly integrated with presen tattoo-quality graphics (ind. EDA. nuiltiplots, a 
wide selection of interactively ngaiable 3D graphs; MacDraw-style tools) ■ Unlimited 
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#1 Search and Retrieval Software for DOS and UNIX Systems 


Text Retrieval Software 


INFO 


WORLD 


solutions to cache 


coherency are 


still in their infancy. 


A Critical Element 

People outside the computer field—when 
they do not think computers are black 
magic—presume that computer design is 
a hard-and-fast science. Nowhere is that 
assumption more absurd than in shared- 
memory multiprocessor cache coher¬ 
ency. 

The puzzling question of cache coher¬ 
ency is a critical element in designing 
multiprocessor systems, but no one has 
even come close to a satisfactory solu¬ 
tion. Additional research and a great deal 
more hands-on experimental work are 
required to solve the problem. The arriv¬ 
al of microprocessor-based multipro¬ 
cessing systems on the scene only in¬ 
creases the need for cache coherency. ■ 
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... it's easy to find 
exactly what you're looking 

for with ZylNDEX:.. 


While they may be very promising, 
software solutions to cache-coherency 
problems are still in their infancy. The 
most exciting research in this area is 
actually being conducted on the Cedar 
system at the University of Illinois at Ur- 
bana-Champaign, where researchers are 
exploring a variety of possible software 
answers. 
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ZylNDEX lets you simultaneously search aN your 
documents, 20,000 pages or more, even entire networks, 
providing search results in under 3 seconds! 


Prepare your entire drive for searching 
with just one keystroke, ideally suited for 
networks and frequently changing text. 

Select any document for viewing, 

Browse or jump from document to 
document or "hit" to "hit." Scroll 
through entire documents at will. 

ZylNDEX displays every occurrence of 
your search request and highlights the 
word, phrase or date you're looking for. 
Once found, you can copy and oaste. 
print, arid/or repo 


listing of documents found. 




Dome disk available. 
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ZyLAB 


100 Lexington Drive * Buffalo Grove, Illinois 60089 * (708) 459-8000 FAX (708) 459-8054 

Circl0 374 on inquiry Cord (RESELLERS: 37$), 


The search technique is easy, To find a 
word, just enter it. All instructions are 
in plain English on the screen, when 
you need them. 

Versatile. Powerful. ZylNDEX provides 
the full set of search techniques not 
found in utilities: 


Boolean Logic Searches 
Phrase Searches 
Proximity Searches 
Conceptual Searches 


Thesaurus 
Comments 
Super Wildcards 
Field Searches 


Type in query. 


ZylNDEX simultaneously searches text 
located across multiple subdirectories 
and drives, regardless of the format. 
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■ In the BIX community we cake care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know youVe getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX FILE NAME 

BIX CONFERENCE 

DESCRIPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc 

ibm. utils 

Public-domain text editor, with source code. 

secrets2.arc 

rbm.dos 

Condensed and edited messages from the ibm-dos/secrets topic. Tricks and undocumented 

internals of MS DOS, 

tetris2.zip 

microsoft 

KLOTZ, a Tetris' clone for Microsoft Windows 3. 

2zip25.zip 

ibm. utils 

Converts a variety of archive formats (including ARC, PAK, ZOO, IZH) to PKWare's 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework.zip 

microsoft 

Fireworks display in a wndow, for Windows 3. 

monitor, arc 

ibm.os2 

Continuous display of CPU load for OS/2 Presentation Manager. 

abort.exe 

ibm. utils 

T$R that aborts any program when you press Alt-C. 

dis386.zip 

ibm. utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more There's 
even a 'Repairshop" conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that's essential to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 603-924-7681. 
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See the picture of quality for yourself. Discover 
the unsurpassed picture crispness, brilliance, 
and infinite range of color of the CTX monitors. 

Compare the superlative quality with the rest. 
Then check the affordable prices. 

1,000 words won’t do it justice. 

Available from CTX is a full range of powerful 
14" color monitors: from the top-of-the-line 
Multiscan to a Super VGA and Deluxe and 
Standard VGAs as well as EGAs and CGAs. 


—Technological Excellence. 

—Unbeatable Performance. 

—Exceptional Pricing. 

For a real picture of quality, see your local CTX 
dealer or contact: 

CTX INTERNATIONAL, INC. 

IS] Commerce Way, Walnut, CA 91789 
714/595-6146, FAX 714/, r )95-6293 

CTX SOUTH, INC. 

6090-F North bell Parkway, Nurcruss, GA 30071 
404/729-8909, Fax 404/729-8806 



Multiscan 

Super VGA 

Deluxe VGA 

Standard WA 

Mode] 

3436 

5458 

5432 

5439 

Resolution 
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POPULAR 
AND PARALLEL 

But are truly scalable shared-memory architectures possible, probable, and practical? 

MIKE ROBINSON 


I n the world of multiprocessing, 
shared-memory systems have prov¬ 
en extremely popular. They are easy 
to program, because you don't have 
to confront the issue of data partitioning. 
They are also compatible with standard 
programming languages and can run se¬ 
quential programs without any changes. 

Shared-bus, or bus-based, shared- 
memory systems are particularly attrac¬ 
tive for several reasons. For one, their 
implementation is relatively straightfor¬ 
ward, because they are extensions of bus- 
based uniprocessor systems. For an¬ 
other, they offer a simple way to give the 
processors access to the shared memory. 
And since each processor (or cache) 
needs only to observe the memory trans¬ 
actions on the bus, a shared bus also pro¬ 
vides a simple mechanism to maintain 
the consistency, or coherence, of multi¬ 
ple caches. In addition, the globally 
shared memory and consistency mecha¬ 
nisms yield a programming model that is 
very similar to systems of cooperating 
processes on a uniprocessor. 

For these reasons, shared-memory 
machines are more popular for parallel 
programming than are distributed-mem¬ 
ory, or message-passing, multiproces¬ 
sors {also known as multicomputers). 
However, distributed-memory multipro¬ 
cessors are highly scalable, whereas cur¬ 
rent shared-bus, shared-memory archi¬ 
tectures generally allow scaling only to a 
few tens of processors. 

Shared-memory systems are limited 
by memory-access issues: access times, 
communications contention (i.e., several 
processors contend for the same link in 
the interconnection network), and mem¬ 
ory contention (i.e,, several processors 
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WISCONSIN MULTICUBE ARCHITECTURE 
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Figure 1: The Wisconsin multicube is a special case of a multi cube architecture in which a grid of buses interconnects a highly 
scalable number ofprocessors. A node (see inset) consists of a high-performance microprocessor (which would probably have its 
own cache); a separate, conventional cache; and a snooping cache connected to the node’s row and column buses. 


attempt to access the same memory mod¬ 
ule), Shared-bus versions are particular¬ 
ly affected by bus-bandwidth limita¬ 
tions: Since a bus has a fixed bandwidth, 
it is unable to accommodate more than 


ACTION SUMMARY 


Shared-memory multipro¬ 
cessing systems are ex* 
tremely popular because 
they are easy to program and 
compatible with standard 
programming languages. 
Various research facilities 
are working on ways to solve 
the shared-bus bottleneck 
that limits these systems. 



some 30 or 40 processors. 

The two main keys to increasing the 
scalability of shared-memory multipro¬ 
cessors, therefore, are the design of the 
memory system and the processors 1 in¬ 
terconnection scheme. Uniprocessors 
have demonstrated the benefit of using 
cache memory to increase, in effect, the 
memory bandwidth. Most, if not all, 
shared-memory machines have adopted 
cache memories as well, with each pro¬ 
cessor having a private cache. 

Multiple caches, however, introduce 
the problem of maintaining the consis¬ 
tency of data stored in them, and the 
cache-coherence protocol adds to the 
traffic on the bus. Therefore, the proto¬ 
col (and, in more complex systems, the 
cache organization itself) must be de¬ 
signed to reduce bus traffic as well as 
hardware complexity. 

The attractiveness of using bus-based 
shared-memory multiprocessors has led 
researchers to explore various approach¬ 
es to creating truly scalable shared-mem¬ 
ory architectures that use multiple inter¬ 
connection paths, at least one of which is 


a bus. One major focus is the cache-co¬ 
herence protocol. To improve processor 
performance and reduce traffic on the 
interconnection, researchers are devising 
directory-based schemes that are gener¬ 
ally applicable to both bus-based and net- 
work-based systems. 

Researchers are also attacking the sin¬ 
gle-bus interconnection scheme. Since 
the speed of the bus is limited by the 
technology available, and the bus's fixed 
bandwidth severely limits scalability, an 
obvious approach is to increase the num¬ 
ber of buses. This increase can be in one, 
two, or three dimensions. The buses can 
also be organized hierarchically. 

Hierarchical interconnection schemes 
often use an interconnection network at 
the highest level possible, because net¬ 
works do not present the disadvantages 
that buses do. (They do, however, have 
drawbacks—primarily cost, complexity, 
and network latency.) In addition, some 
schemes have adopted features that re¬ 
semble those of distributed multipro¬ 
cessors. All the major projects aimed at 
developing scalable bus-based or hierar- 
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chical shared-memory multiprocessors, 
however, are intended to yield general- 
purpose machines capable of handling a 
wide range of applications and para lid- 
processing granularity. 

The Wisconsin Multicube 

Perhaps the simplest experimental archi¬ 
tecture is the Wisconsin multicube, being 
developed by researchers at the Univer¬ 
sity of Wi scons in-Madison. The multi¬ 
cube consists of a symmetric grid of 
buses with a processing node located at 
each intersection. In addition, a memory 
module is connected to each column bus. 
A snooping (frequently called snoopy) 
scheme is used to ensure cache consis¬ 
tency (see figure 1). 

A processing node comprises a pro¬ 
cessor, a conventional cache memory 
(called the processor cache) to reduce 
memory latency, and a snooping cache 
that is connected to both its row and col¬ 
umn buses. The processor would prob¬ 
ably have an on-chip cache as well. The 
large snooping cache (built with DRAM 
chips) is designed to reduce bus traffic as 
well as to implement the snooping pro¬ 
tocol. 

This architecture is a member of a new 
class of symmetric-interconnect ion to¬ 
pology that the researchers have pro¬ 
posed. Called simply the multicube , it 
consists of n k processors, where each bus 
is connected to n processors and each 
processor is connected to k buses (k also 
can be considered the number of system 
dimensions). The hypercube is a special 
case of the multicube in which n — 2. 
The Wisconsin multicube is a two-di¬ 
mensional version (k — 2) in which n 
scales to 32, yielding a proposed system 
of 1024 processors. 

The researchers were attracted to the 
hypercube topology because of its ex¬ 
treme scalability. However, they were re¬ 
luctant to adopt the architecture's liabil¬ 
ities; the explicit mapping of processes 
and data onto the processors and memory 
that a distributed system requires and, 
for a large-scale machine, the large num¬ 
ber of intermediate nodes a message must 
often traverse. 

By adopting a grid of buses and shared 
memory, the Wisconsin multicube elimi¬ 
nates those drawbacks. Furthermore, 
because it uses a snooping cache-coher¬ 
ence protocol, the view of shared mem¬ 
ory resembles that of existing single-bus, 
shared-memory multiprocessors. 

The symmetry of the multicube's or¬ 
ganization distributes bus traffic uni¬ 
formly among the buses, reducing the 
chance of bottlenecks. Because of its 
grid organization and snooping scheme. 


a memory request that produces a cache 
miss requires, at most, twice the number 
of bus operations as that of a single-bus 
multiprocessor. 

The researchers note that the architec¬ 
ture can be considered a collection of 
conventional bus-based multiprocessors 
connected by orthogonal sets of buses 
that transparently extend the snooping 

T 

1 he multicube 
uses a snooping 
cache-coherence 
protocol. 



cache protocol to higher dimensions. In¬ 
deed, a conventional shared-bus multi¬ 
processor can be viewed as a multicube 
with k = 1. 

In a ^-dimensional system, the total 
number of buses is kn k ~T Therefore, the 
bandwidth per processor equals 
kn k ~ l !n k y or kin . Thus, the bandwidth 
available to each processor scales direct¬ 
ly with the numbe r of dimensions. 

Although the architecture specifies 
that main memory must be spread across 
the column bus, it could be distributed 


among the processors. The snooping 
protocol requires only that each memory 
block have a home column, or home bus, 
on which it resides. 

The Aquarius Multi-Multi 

Researchers at the University of Califor¬ 
nia at Berkeley investigated a variety of 
hierarchical architectures and were led 
to develop a design based on the multi¬ 
cube. Although the research effort is 
called the Aquarius project, the research¬ 
ers call the architecture a “multi-multi.'" 
(Like the developers of the multicube, 
they use Gordon Bell's term multi for to¬ 
day’s multiprocessors.) 

Like the multicube, the multi-muiti 
uses a grid of buses with a moderate 
number of processors per bus and accom¬ 
modates several dimensions. However, 
the shared memory is divided among the 
nodes (from a suggestion made by the de¬ 
velopers of the Wisconsin multicube that 
it could be), resulting in a “semiprivate” 
address space for each processor. Mem¬ 
ory is shared using the high bits of the 
memory address. 

This arrangement is efficient for pri¬ 
vate data and serves as a natural division 
of directory information. Thus, each 
node can run independently of the rest of 
the system as well as share memory to 
any extent. Sharing, of course, is most 
efficient for processors on the same bus. 

The cache-coherence protocol com¬ 
bines aspects of snooping and directory 
schemes. The snooping component 
maintains the consistency of caches on 
individual buses, and the directory com- 


AQUARIUS ’’MULTI-MULTI" PROCESSING NODE 



Figure 2: The Aquarius project's "multi-multi " divides up the main memory among 
the processing nodes and adds a directory scheme to a snooping scheme to ensure 
cache consistency. 
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HECTOR ARCHITECTURE 
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Figure 3: Hector opts for a hierarchical arrangement in which the top two levels use 
rings for the interconnections. The processing node (see inset) includes an interface 
to the statbn bus and, typically, a processor , cache , and local memory as well. 


ponent handles consistency among the 
buses. The overall protocol takes advan¬ 
tage of local sharing (Le., blocks shared 
among the nodes of one bus) by observe 
ing when a block is shared only locally 
and limiting transactions to just that bus. 

A node contains a high-performance 
microprocessor, a cache, and local mem¬ 
ory (see figure 2). The local memory is 
large—at least 4 megabytes—and in¬ 
cludes a directory that holds tags for the 
memory blocks. The cache is fairly 
large—128K bytes each for data and in¬ 
structions—and includes a multiported 
cache controller, which connects to the 
node's row and column buses. 


The Hector Architecture 

In some ways, the simplest conceptually 
of these proposed hierarchical architec¬ 
tures is Hector, being developed at the 
University of Toronto. One of the proj¬ 
ect's aims is to produce a scalable design 
with a good cost/performance trade-off; 
another is to ensure that the cost of a sys¬ 
tem is directly proportional to its size. 

To achieve those aims, the architec¬ 
ture uses two levels of bit-parallel rings 
to link small buses (see figure 3). Be¬ 
cause the buses and rings can transfer 
data independently, the total bandwidth 
increases proportionally with the num¬ 
ber of interconnection units. 


More important, the interconnection 
scheme is simple, inexpensive, and scal¬ 
able to higher speeds. It contributes to 
increased reliability and flexibility. In 
addition, the cost of accessing remote 
memory increases incrementally with 
distance; in contrast, most systems with 
nonuniform memory access have only 
two time costs: local and remote. 

Hector's simplicity derives from the 
fact that it merely links processing nodes 
by a bus and bus interfaces and then uses 
two simple, higher-level links and asso¬ 
ciated controllers to configure the sys¬ 
tem. Part of that simplicity, however, is 
due to the lack of cache consistency 
across all the nodes. 

At the lowest level, a bus connects a 
group of processing nodes. The research¬ 
ers call the nodes modules and the groups 
stations * Although a processing module 
typically consists of a microprocessor, 
cache memory, local memory, and a sta¬ 
tion-bus interface, the researchers use 
the term processing module to indicate 
memory and I/O modules as well. 

A local ring links several stations, and 
a global ring connects the local rings. 
Because they can be built with short 
point-to-point links, rings provide faster 
signaling than buses. More important, 
the total bandwidth increases proportion¬ 
ally with the number of segments. (The 
optimal number of segments, however, is 
a trade-off, since network latency like¬ 
wise grows proportionally.) 

Information is transferred in packets. 
The transfers are handled hierarchically 
by three types of interface circuits. At the 
lowest level, the station-bus interface 
manages a processing module's commu¬ 
nications. Next, a station controller han¬ 
dles the traffic within a station plus the 
traffic to and from the local ring. At the 
highest level, an inter-ring interface 
links the local ring and the global ring. 

The DASH Architecture 
Stanford University's DASH multipro¬ 
cessor is another conceptually simple ar¬ 
chitecture. It uses a simple hierarchical 
structure with a distributed-directory 
cache-coherence protocol. A scalable in¬ 
terconnection network and the directory 
protocol are the key elements in making 
the system scalable. 

The general architecture consists of 
clusters of processors linked by a high- 
bandwidth, low-latency interconnection 
network (see figure 4). A duster, which 
the developers call a node , contains a 
small number of high-performance pro¬ 
cessors, each with its own cache, local 
memory, common cache for remote ac¬ 
cesses, and directory that connects the 
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cluster to the network. A bus links the 
elements within the cluster, and a snoop¬ 
ing scheme maintains the consistency of 
the cluster's caches. Across nodes, the 
directory scheme ensures consistency. 

The directory protocol is independent 
of the type of interconnection network. 
DASH can use any of the low-latency net¬ 
works that were originally developed for 
message-passing parallel processors, 
such as a mesh or a hypercube. 

The Paradigm Architecture 

As with Hector, the developers of the 
Paradigm architecture sought to show 
that a shared-memory multiprocessor 
can scale from a few processors to hun¬ 
dreds and provide cost-effective perfor¬ 
mance across the entire range. Believing 
that a switching network is required for 
scalability but recognizing the high la¬ 


tency of such networks and the high cost 
of specialized types like shuffle-ex¬ 
change networks, the developers turned 
to clusters of high-performance micro¬ 
processors that use an optimized hierar¬ 
chy of shared buses and caches. 

Unlike the other architectures. Para¬ 
digm—also being developed at Stanford 
University—is a software and hardware 
architecture. More specifically, it com¬ 
bines the operating system, hardware, 
and firmware-like components such as 
cache management software modules. 
(An earlier version of Paradigm had the 
name VMP-MC, for V multiprocessor 
multicomputer, and was an extension of 
the original VMP work.) 

Paradigm's use of distributed-operat¬ 
ing-system techniques for very large- 
scale, widely distributed operation and 
parallel application-structuring tech- 


DASH ARCHITECTURE 



Figure 4: DASH uses a simple two-level hierarchy t with a bus connecting 
processors and their caches with each other„ locat memory t and a second-level 
cache and directory. 
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PARADIGM ARCHITECTURE 
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Figure 5: In Paradigm , high-level groups of processors, called nodes (see inset), are linked to a switching network . The links, 
however, are not central nodal links; instead, they connect multiprocessor module groups—the second level down in the 
hierarchy—to the network, eliminating some bus traffic . 


niques that maximize locality and mini¬ 
mize contention helps it to realize high- 
performance scalability. The general 
hardware architecture consists of pro¬ 
cessing “configurations” connected by 
the switching network (see figure 5)* 
The configurations, confusingly called 
nodes f consist of clusters of processors 
linked hierarchically to memory mod¬ 
ules. 

Each processor is a microprocessor 
with an on-chip cache. Two to eight 


microprocessors, connected by a bus and 
sharing a higher-level cache, form a mul¬ 
tiprocessor module. The MPM also con¬ 
tains an interface that connects it to a 
high-speed network. Similarly, a num¬ 
ber of MPMs are linked by a higher-level 
bus to a higher-level cache, called an in¬ 
terbus cache module, This collection is 
called an MPM group. Finally, a number 
of MPM groups, linked by a memory bus 
to a memory module, form a node. 

Each MPM is connected through the 


switching network to all the other MPMs 
and through the module bus (called a 
board bus , since the module is imple¬ 
mented as a single board) to the other 
MPMs in its node. The shared bus and 
cache interconnection of this setup pro¬ 
vide low-latency communications among 
the clusters of processors within a node. 

Although the described structure con¬ 
tains three levels of buses and caches, it 
can be extended recursively to additional 
levels. A key task in the Paradigm project 
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GIGAMAX ARCHITECTURE 
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Figure 6: The only commercial R&D project to develop a bus-based shared-memory multiprocessor, Encore’s GigaMax links u 
number of the company’s shared-bus Multi maxes. 


is to determine the appropriate number of 
levels, or height, of the hierarchy. 

The memory module includes a direc¬ 
tory that keeps the state of each block 
that's in memory, thus supporting cache 
coherence. It also supports a memory- 
based multicast message facility. 

The GigaMax Architecture 

The GigaMax project, carried out by En¬ 
core Computer (Fort Lauderdale, FL) t 
was the one serious commercial effort to 
develop a scalable shared-memory multi¬ 
processor that uses at least one bus. But 
whether it is truly scalable (by which 
computer architects mean u highly scal¬ 
able”) depends partly on how you define 
the term. 

Simulations of GigaMax indicated that 
a 128-processor system is practical, and 
analytic modeling suggested that a 160- 
processor version might be possible. The 
initial discussion of the proposed archi¬ 
tecture was one of the first to describe a 
hierarchical bus and cache arrangement; 
Paradigm resembles it in its board-level 
cache and its directory scheme, and an¬ 
other system, the Data Diffusion Ma¬ 
chine, is similar to it in many ways. 

GigaMax is an extension of Encore’s 


Multimax system. In the last version of 
Multimax, a system can be configured 
with 2 to 20 processors (I to 10 processor 
cards) and up to 160 MB of memory (10 
memory cards), plus I/O cards (the bus 
has 19 slots). Each processor, which is 
built around a National Semiconductor 
32532 microprocessor, has its own write¬ 
back cache, which snoops on the bus to 
maintain consistency. 

The version of GigaMax most recently 
described consists of eight processing 
clusters connected by fiber-optic links 

w 

V V hether 
GigaMax is truly 
scalable depends 
partly on how you 
define the term. 



and a high-speed bus serving as a global 
switch. A cluster comprises a Multi max, 
a system interface (called a uniform in¬ 
terconnection card), and a second-level 
cache card (called a uniform cluster 
cache). The cards occupy two slots in the 
Multimax, which uses a high-speed bus, 
called a nanobus because of its 80-nano¬ 
second cycle time. (See figure 6.) 

The cluster cache stores the location of 
remote memory blocks that the local 
(cluster) processors have recently ac¬ 
cessed. The interconnection card handles 
the traffic with the rest of the system and 
snoops on the bus to maintain cache co¬ 
herence at the duster level. 

Part of the GigaMax project involved 
the design of the processor board, con¬ 
tributing to the company's next-genera¬ 
tion system, the 93 series. It uses a Mo¬ 
torola 88100 with 32K bytes of write- 
through cache, with four processors per 
card and up to eight cards per system. An 
important part of the system is a 1-MB 
write-deferred board-level cache. 

The original goal of GigaMax was to 
develop a machine that was capable of 
1000 million instructions per second 
(MIPS). By using the 88100, Encore can 
achieve this target by linking just two 93- 
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DATA DIFFUSION MACHINE ARCHITECTURE 


Mm 



Figure 7: The Data Diffusion Machine uses the original GigaMax tree architecture 
but divides the shared memory among the processors. More important * it turns 
to virtually, rather than physically, addressed memory, using set-associative 
memory and directories. 


series machines. Due to the greater pow¬ 
er of curren[“generalion microprocessor 
units. Encore no longer sees GigaMax as 
commercially viable. 

The Data Diffusion Machine 
Although it is based on the GigaMax ar“ 
chitecture, the Data Diffusion Machine 
(DDM) represents, in some ways, the 
greatest departure in conception for a 
scalable shared-memory multiprocessor. 
Part of the European ESPRIT project, it 
uses a tree structure (as did the original 
GigaMax proposal). 

What most distinguishes the DDM 
from the other architectures is that the 
shared memory is a virtual one* In other 
words, the location of a piece of data in 
the machine is completely decoupled 
from its virtual address. Furthermore, 
there is no set location where a data item 
must reside; Instead, it migrates to where 
it is needed* This arrangement reduces 
access times and traffic. 

Thanks to its virtual memory scheme 
and the extensibility of the hierarchy, the 
machine is scalable to an arbitrary num¬ 
ber of processors* The hardware organi¬ 
zation comprises a hierarchy of buses and 
data (i.e., directory) controllers linking 
the processors. Each processor has a 


large set-associative memory, and each 
data controller has a set-associative di¬ 
rectory containing status bits for the data 
under its control (see figure 7). 

The design of the DDM is based on the 
following ideas: Software does not really 
need to know where a piece of data re¬ 
sides: all it needs is a way to identify 
each data item—the virtual address* The 
physical placement of the data should be 
done automatically by the hardware in a 
dynamic, totally flexible manner that en¬ 
ables most of a processor's memory ac¬ 
cesses to be satisfied locally. 

The machine's design was oriented to 
executing logic programs, but it is very 
general because it is independent of the 
choice of processor, language, or appli¬ 
cation. It will, therefore, run software 
written for conventional shared-memory 
machines without change. 

At the bottom of its tree structure are 
the processors (each likely to have its 
own cache) and their local, set-associa¬ 
tive memories. This memory, which is 
the sole form of main memory , is large 
and is organized like a very large cache, 
but it contains an image of part of the 
global virtual memory* 

The memory is connected by a mem¬ 
ory controller to a local bus; a group of 


processors and memory forms a cluster. 
The cluster (Le*, local bus) is connected 
to a higher-level bus through a directory 
controller, and so on up the tree. 

The directory controller's set-associa¬ 
tive directory has space for the status bits 
for all the data blocks in the memories 
below it. The controller also observes the 
activity on the buses it is attached to (i.e., 
the one immediately above it and the one 
below it), acting like a snooping cache. 

But Will They Fly? 

All but one of these projects are aca¬ 
demic, and the one commercial project 
(GigaMax) has ended its efforts to build a 
highly scalable system. The other com¬ 
mercial makers of shared-memory multi¬ 
processors—primarily Sequent Com¬ 
puter Systems and Alliant Computer 
Systems (which uses a crossbar switch 
rather than a bus)—see no value in pursu¬ 
ing such a goal* Sequent says it does not 
see a demand for more than 30 proces¬ 
sors—its maximum in the current Bal¬ 
ance series—and that the average cus¬ 
tomer uses only 8 to 10 processors. 

As Bob Hessinger, manager of large- 
systems marketing at Encore, put it, the 
explosion of individual CPU capability 
calls into question the whole notion of a 
highly scalable shared-memory machine 
that uses one or more buses. For one 
thing, you no longer need to link hun¬ 
dreds of processors to achieve what was 
once considered supercomputer perfor¬ 
mance. More important, the need for bus 
bandwidth grows with the processor's 
performance, and a large-scale multipro¬ 
cessor using today's microprocessors 
would need lightning-fast buses, which 
are not technically feasible. 

Furthermore, shared-memory sys¬ 
tems, especially bus-based ones, are 
general-purpose machines, and other 
types of machines are more competitive. 
Vector processors are well suited to cer¬ 
tain applications and are simple to pro¬ 
gram because of their optimizing com¬ 
pilers. And distributed-memory multi¬ 
processors are more economical for the 
kind of applications they serve. 

Still, economies of scale and the fact 
that they are binarily compatible over a 
wide range of configurations—2 to 32 
processors—make shared-memory mul¬ 
tiprocessors at the large end competitive 
with mainframe computers. Research 
aside, their future seems to be confined 
to that level of parallel ism. ■ 


Mike Robinson is a freelance writer and 
editor in Lexington , Massachusetts, spe¬ 
cializing in electronics technologies. You 
can reach him on BIX c/o “editors. “ 
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SCALING UP: 

GET THE MESSAGE? 

Message-passing multicomputers can produce linear improvements in performance; 
current shared-memory multiprocessor systems can’t 

RICHARD MARLON STEIN 


W hile currently each new gen¬ 
eration of multiprocessor sys¬ 
tems delivers faster and faster 
results, soon the computing 
bandwidth of shared-memory multipro¬ 
cessors will reach its limit. The laws of 
physics weigh against substantial speed 
improvements that preserve the existing 
cost-effectiveness of multiprocessor sys¬ 
tems. 

Message-passing parallel computers 
circumvent the architectural limits of 
current shared-memory multiprocessor 
systems* Also called multicomputers, 
these systems can achieve speeds that 
continue to increase linearly with the 
number of processors used. 

Multicomputing vs. Multiprocessing 

Multicomputers are scalable computa¬ 
tion systems; they share no resources 
and, architecturally, exhibit no areas of 
contention—a giant killer. The shared- 
memory architectures found in current 
multiprocessor systems are limited in the 
number of CPUs that they can connect to 
a common memory pool. This limitation 
constrains the performance on real work 
to a less-than-1 inear improvement (see 
figure 1)* 

A generally accepted bound for multi¬ 
processor systems is eight processors, 
but some workstations can only accom¬ 
modate four* Each CPU must arbitrate 
with its bus partners to gain access to the 
common memory—a source of signifi¬ 
cant contention. Thus, bus bandwidth be¬ 
comes more costly and less efficient. 

Some manufacturers, such as Alliant 
Computer (Waltham, MA), permit over 
20 CPUs to share a common memory. To 
achieve this architecture, multiple buses 
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Figure 1: Speed versus 
number of processors for 
shared-memory and 
multicomputer systems , 
Contention limits the speed 
increase attainable in shared- 
memory systems to a 
nonlinear measurement. 

(Note that the x and y axis 
elements are not labeled 
because specific numbers 
are not being shown.) 


SHARED-MEMORY VS. 
MULTICOMPUTER SYSTEMS 



combine several CPUs (four to eight) 
into a cluster. When one CPU requires 
data that resides in a different cluster’s 
address space, a message is passed 
through a high-speed channel. 

To exploit this architecture, the soft¬ 
ware engineer must partition the problem 
across many clusters and organize mes¬ 
sage passing between them. Distributed- 
memory multicompulers require this 
mechanism. 

Message passing in shared-memory 
systems is simpler than this. When a 
message is sent, the synchronization be¬ 
tween process peers is conducted accord¬ 
ing to a common clock. Each peer 


ACTION SUMMARY 


Message-passing multicom¬ 
puters can achieve speeds 
that continue to increase lin¬ 
early with the number of pro¬ 
cessors used. How fast would 
you like your system to go? 
Just add more and more pro¬ 
cessors—well, maybe not 
“just.” Multicomputer soft¬ 
ware is more complex and 
not as easily available as mul¬ 
tiprocessor software. But 
once you have it, you can in¬ 


deed increase your speed 
just by adding processors. 



“knows”—in a temporal sense—when a 
message was sent or requested. 

A distributed-memory multicomputer 
has no such luxury. Many hundreds or 
thousands of processors execute asyn¬ 
chronously, The improper coordination 
and synchronization of these processors 
can lessen performance gains or even 
halt processing. 

To build multicomputer software, you 
need to learn to think in a concurrent 
context to comprehend the complexity of 
this articulated multiprocess situation. If 
you understand the concurrency issues, 
you can apply standard structured soft¬ 
ware-engineering principles to the multi¬ 
computer domain. 

You can also construct a system that 
exhibits linear increases in speed. Prob¬ 
lems will be solved in times that are 
directly proportional to the number of 
nodes in your multicomputer. 

Active, Dynamic—and Staggering 

Multicompulers are not burdened by con¬ 
tention; they offer linear increases in 
speed and are typically y i(J to the cost 
of equivalent multiprocessor systems (in 
terms of million instructions per second 
and million floating-point operations per 
second). Why, then, are they substantial¬ 
ly less prevalent? Because there is little 
or no software for them. 

While multiprocessor systems enjoy a 
vast resource of “dusty decks” (ire., old 
computer programs full of intrinsically 
sequential code), few multicomputer 
programs have been written. 

A multicomputer's distributed-mem¬ 
ory architecture deters the wholesale 
port of existing sequential software; it is 
much harder to write effective multicom¬ 
puter software than it is to write sequen¬ 
tial shared-memory implementations. 

Part of the difficulty is algorithmic. 


Gaussian elimination (see reference 1), a 
familiar technique for solving simulta¬ 
neous systems of linear equations, can be 
implemented in a multicomputer. How¬ 
ever, the performance results, in a per- 
processor comparison, don't match those 
obtained by a vectorized multiprocessor 
solution. 

Some algorithms just don't map well 
into multicomputer architectures. Since 
most of the existing programs are based 
on “tried and true” algorithms, it is hard 
to invent new techniques that are distrib¬ 
uted and work with multicomputers. 

The other stumbling block is concep¬ 
tual. A multicomputer is constructed 
from many individual processors, each 
possessing a small portion of local mem¬ 
ory, perhaps 4 megabytes each. These 
computation elements, or nodes, are con¬ 
nected to each other with high-speed 
links. Processes send and receive mes¬ 
sages through these links to other pro¬ 
cesses resident on different multicom¬ 
puter nodes. 

The conceptual difficulty with this ar¬ 
chitecture is that you must now consider 
not one processor and one process, as in 
the sequential machines, but n proces¬ 
sors and m processes, each exchanging 
messages with the others. This ensemble 
is an active, dynamic system with n times 
m degrees of articulation. The config¬ 
uration can be quite staggering. 

Thinking Concurrently 

Good software depends on a solid, thor¬ 
oughly organized design, and for multi¬ 
computers, this is the rule, rather than 
the exception. Software engineering de¬ 
pends on abstraction to transform a phys¬ 
ical system or environment into a super¬ 
position of operators and data types that a 
computer can process. Therefore, you 
need to describe the system requirements 
and find a method to extract the parallel 
elements of the problem and abstract 
them into a software design. 

A computer performs work by execut¬ 
ing a process ~ A process is literally a 
superposition of inputs, outputs, and 
assignments. A multicomputer process 
accepts input from other processes by 
way of message passing, performs some 
computations (e.g., x = y * sin(2 * z)), 
and outputs results to another process, 
also through message passing. 

This abstraction leads to the process- 
structure graph , an illustration that de¬ 
tails the granularity of the system (see 
figure 2), The process-structure graph 
quantifies the number of processes and 
their interfaces. With several simple pro¬ 
cesses, such as those that perform simple 
arithmetic operations (e.g., + f —, and 
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A LOGICALLY CONCURRENT MULTICOMPUTER 



Worker process 
Message-passing 
interface simulated 
with sockets or 
UDP datagrams 


*), a “fine-grained” process-structure is 
said to exist. It takes a good many simple 
arithmetic processes to perform a fast 
Fourier transform or matrix inversion 
that may be implemented without using a 
separate process to do all arithmetic op¬ 
erations. 

You may decide to create a separate 
process, called proc_add(a/b) , that 
performs all the additions for your sys¬ 
tem. Or you may decide to create a single 
process called proc_sstraj (position, 
attitude, velocity, mass,..., etc,) 
that determines the space shuttle's re¬ 
entry trajectory. Clearly, proc_add is 
superfluous and quite expensive to use in 
a run-time environment. However, you 
only need to use proe^sstraj once, be¬ 
cause it is a complex set of assignments 
and functions. 

You can create the process-struct ore 
graph at any level of detail you wish. The 
graph becomes more fine-grained as ad¬ 
ditional process bubbles , or circles, are 
added. Similarly, the fewer the number 
of process bubbles, the more coarse¬ 
grained the graph is. Each process is en¬ 
tirely isolated with the interface arrows, 
which point out the direction of message¬ 
passing flow between processes and enu¬ 
merate the packet structure of the mes¬ 
sages. 

A single-interface arrow may carry 
more than one message type, or packet 
structure. The precise organization and 
process dependency (who gets what mes¬ 
sage from whom) of these interfaces must 
be known; otherwise, a nondeterministic 
system, one that does not produce the 
same results for a fixed set of initial con¬ 
ditions, may arise. 

Bubbles and Nodes 

Specifying the process structure of a 
multicomputer system sets the stage for 
evaluating the logical concurrency of the 


graph (see "T800 and Counting,” No¬ 
vember 1988 BYTE). Logical concur¬ 
rency is a measure of the simultaneous 
actions, events, and processes that occur 
during the course of execution. The pro¬ 
cess structure expresses the logical con¬ 
currency of the system through the rela¬ 
tionship of each process bubble to its 
companions. 

Process bubbles placed within other 
bubbles imply that these embedded pro¬ 
cesses are composites of the larger ones, 
much like a collection of subroutines that 
modularize a large program. No restric¬ 
tion is placed on the context of the em¬ 
bedded processes: There may be several 
within a larger process, and they can exe¬ 
cute simultaneously or sequentially, just 
like a series of function invocations in 
FORTRAN orC. 

Processes on equal footing (i.e., those 
appearing in the graph at the same level 
of granularity) are logically concurrent 
peers of the same rank. Processes of 
equal concurrency rank should exchange 
messages. This is a “rule of thumb” that 
aids multicomputer software specifica¬ 
tion and design development. Message 
passing between multiple concurrency 
ranks is permissible as long as you can 
clearly document and illustrate the mes¬ 
sage path. 

By imposing this restriction on the 
process-structure graph, the logical con¬ 
currency within the process hierarchies, 
their interfaces, and their functions is 
easier to maintain and transform into a 
multicomputer system. It’s a way to elim¬ 
inate “spaghetti code” in multicomputer 
software. 

To transform a process-structure 
graph into a multicomputer system, you 
must convert the logically concurrent 
specification into the physical concur¬ 
rency of the multicomputer. That is, if 
you have a process-structure graph that 


Figure 2: Developing a multicomputer 
system that runs on n processors requires 
that you first create a logically 
concurrent description and cast it into a 
process-structure graph. Here, an 
eight-process system is organized as a 
line of processes. The processes are 
debugged in a single address space using 
message passing. This verifies that the 
system will not deadlock when ported to 
the multicomputer. 


describes a system of eight processes and 
each is organized as an element along a 
straight line where messages are passed 
point-to-point through “nearest neigh¬ 
bors” along the line, then somehow you 
must place each process onto a multi¬ 
computer node such that the interface ar¬ 
rows preserve this topological configura¬ 
tion (see figure 3). 

The message-passing portion of a mul¬ 
ticomputer system is critical. Each mes¬ 
sage that is sent must have a receiver, and 
vice versa, or the system will deadlock. 
The transaction between sender and re¬ 
ceiver must complete, or the sender will 
block (cease execution) . Deadlock is the 
scourge of multicomputer software. For¬ 
tunately, a design technique helps mini¬ 
mize the probability of deadlock. 

The process-structure graph that is 
constructed from the software design 
should execute in a single address space. 
By spawning separate processes corre¬ 
sponding to the process-structure graph, 
the message passing occurs in the single 
address space of a workstation. You can 
create the message-passing primitives 
from sockets or User Datagram Protocol 
datagrams under Unix. 

By exercising and validating the logi¬ 
cally concurrent specification in a single 
address space, the system’s message¬ 
passing communications requirements 
can work correctly without deadlock. If 
the message passing works, then the in¬ 
ternals of each process in the process- 
structure graph will also cycle correctly. 

This design technique actually real¬ 
izes physical concurrency. The physical 
concurrency’s muhiprocess emulation is 
enough to guarantee execution in the 
multicomputer, provided the topology is 
wired correctly. 

One multicomputer operating system, 
Genesys from Transtech Parallel Sys¬ 
tems (Ithaca, NY), incorporates a “stand- 
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FROM LOGICAL TO PHYSICAL CONCURRENCY 



Figure 3: After checking out its logical concurrency in a single address space, 
you can translate a process-structure graph to physical concurrency hy porting the 
system to a multicomputer. 


alone router" library that possesses the 
identical message-passing functionality 
of the point-to-point processor commu¬ 
nications library used in the multicom¬ 
puter. To switch from physical-concur¬ 
rency emulation in a single address space 
to the full-blown multicomputer, you 
merely recompile the code with a differ¬ 
ent library. 


Achieving message passing in a single 
address space has another advantage: It is 
far easier to debug the process internals 
of a complicated computation in a single 
address space. Can you imagine poking 
around hundreds of multicomputer 
nodes, trying to find out which one has 
the erroneous information? While the 
system’s temporal structure is not pre¬ 


LOAD-BALANCE PROFILES 


a) b) 



Processor Processor 

Figure 4: (a) A strong load imbalance will produce a poor increase in performance 
when performed on a multicomputer, (b) By contrast, a near-perfect load balance 
will produce linear improvements in performance. (Note that the y axis elements are 
not labeled because specific numbers are not being shown.) 


served in a single address space, the logi¬ 
cal structure and message passing are. 

Dividing the Data 

To achieve proportional increases in 
speed in multicomputers, you have to 
map the logical concurrency, which the 
process-structure graph describes, onto 
the physical concurrency of the underly¬ 
ing multicomputer platform. However, 
placing and arranging the processes does 
not guarantee effective speed increases; 
each process must have an equal amount 
of data to work on. 

The distributed-memory organization 
of multicomputers implies that the entire 
data set does not reside in a shared-mem¬ 
ory pool but, instead, is disseminated 
among the n processes of the process- 
structure graph. You must perform this 
data decomposition to make the best use 
possible of the processors. All the pro¬ 
cessors in the multicomputer must simul¬ 
taneously operate on nearly identical 
portions of the distributed data set so that 
they can execute in the shortest time 
possible. 

The term data decomposition de¬ 
scribes the data set’s proportional dis¬ 
tribution to each multicomputer node. 
Highly symmetrical computation do¬ 
mains, such as grids, parallelepipeds, 
and cylinders, all possess degrees of 
symmetry. You can exploit this symme¬ 
try to yield congruent data decomposi¬ 
tions. A data decomposition is called 
congruent when the same quantity of 
data has been placed on each multicom¬ 
puter node (see figure 4), 

An irregularly shaped domain, such 
as a protein molecule or the airframe of 
the proposed National Aerospace Plane, 
requires a data decomposition that is not 
easily “eyeballed” into a congruent de¬ 
composition. Obtaining a congruent data 
decomposition for irregular domains re¬ 
quires a more sophisticated technique. 

Sharing the Load 

When all processors have equal quanti¬ 
ties of data to work on, then a load bal¬ 
ance occurs. A load balance must exist 
for a multicomputer to obtain linear in¬ 
creases in execution speed. 

To understand why a load balance 
must exist, imagine, for example, two 
processes that communicate via message 
passing. Suppose that one process, pro¬ 
cess A, has a data set twice the size of the 
data set for its companion, process B. 
During their respective computations, 
process B requires a piece of data (e,g., 
a message) from process A. But process 
A requires twice as long to complete 
its computation as process B needs. So 


^*d U V T F • TTTNF 1991 
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W indows™ 3,0 enables you to push your PC to 
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from Mitsubishi Electronics. 
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environment and work more easily 
with a variety of on-screen appli¬ 
cations at the same time. With 
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Windows 3.0* opportunities 
are un limited 1 
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A MITSUBISHI 


n. 




See us at PC Expo, Booth #2022, and S1GGRAPH, Booth #1626 

Mitsubishi Electronics America, Inc.* Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3K 5G1 

© IWt Mitsubishi; Eleeiitifiks Atntrita, IrkL. Mitsubishi is a registered trademark uf Mitsubishi Electric Carp., "luk^o, Windows is a trade¬ 
mark of Microsoft Carp, VGA is a trademark of Jnrernarional Business Machmes Corp- Actual unretouched screen, images produced! from 
the following companies ([mjjemurk'ii sqftUOW pdcJalCJC ndrmi- jbJfou+i romfiarrv runnel: Microsoft Carp, i Wind mvs 3.0 jlnd Rm.trrRifnr); 

Autodesk, Inc. fAttinCAD - JJ}; Computer Support Corp. fAm & Letters) 



















































Circle 46 on Inquiry Card. 


PUT dBASE* ON TOP 


Dr, Switch-ASE puts d BASE on top. 
On top of the charts, spreadsheets, 
word processors or on top of DOS 
Right where it belongs, on top of any 
graphics or text program when you 
need it. Neatly tucked away when 
you don t Dr Switch-ASF turns any 
dBASE language program into a 
I6-2QK RAM resident program So 
now you can have dBASE power at 
the touch of a key. anywhere, any¬ 
time and from any program. 

dBASE TSR's, 
easy as ASE 

With Dr Switch ASF you don't have 
to be an Assembly language whiz or 
a C code maven to create TSR's The 
Doctor includes an integrated cut 6 
paste feature for transferine data be¬ 
tween programs It also supports 
both Expanded and Extended mem¬ 
ory and is fully network compatible. 


The doctor spooks 
your language 

Dr. Switch-A5£ supports ell of the 
d8ASE dialects. So it works directly 
from Clipper dBASE III PLUS* 
dBASE !V; FOX0ASE + * and FoxPro: 
No need to team a new dBASE 
syntax and no new environments 
to wrestle with, 

When the doctor's in. dBASE is & 
on top 

Call and place 
your order today! 
212-787-6633 

DR. SWITCH-ASE 

$179.95*' 

Black & White International Inc. 

PQ Box 1040 
Planetarium Station 
Newttwk HY \OQ 24 W\ 


Dl Swilcih Dr Swilch/ISE Di Switch QnCjH anri'Di Switch-T5AM .ire | rjujematts &l Black 6 White iHtedHUonal Inc 
Ail olhrrs at tr^rirnuiis rw re^itfeifd tiidtfttM* u| then i v mjm [fvt holders 
* Plus itupping/'HdflrJliiig: LI b o-rdcTS add tih 00 Ini /nd Day Air D 00 I™ Grgurwi Ca^riun jncf Foreign cmiei*. add 
1AQ0 COD add m<5 NY r«iden»s .siidM* All luvments U S tunds/U S BdnboMy 1 
I thdudei royalty lire runtimf version 
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Incredibly Productive. Ingeniously Creative. 


Ca^ 

1 *800-UNMOUSE 

TEL: $(NS-694-9W 
FAX: 50A 9550 


MicroT uch 


Move the cursor effortlessly. Just slide your finger over the 
glass, then press to click. Plus it comes with special templates, 
each offering up to 60 programmable function keys. And it 
even works with a stylus. 

So Easy, It’s Intuitive 
Faster than a Mouse 
Programmable 
KeyPad 
Stationary, 

Saves Space 
Draw, Trace, 
Doodle 
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process B must wait, or block, for a mes¬ 
sage from process A. 

When a process blocks, it does no 
work, and the port ion of the program that 
process B performs does not proceed. A 
load imbalance produces this unwanted 
interruption, and it diminishes a multi¬ 
computer's efficiency; the maximum in¬ 
crease in speed possible is proportional 
to the execution time for the work on the 
most heavily loaded computation node. 

A few load-balancing techniques are 
known. The one you use depends on your 
problem domain. Highly symmetrical 
data-parallel computations can usually 
be “eyeballed” to obtain a data decom¬ 
position that produces a load balance. 

Irregular domains (e.g., those found 
in the solution to large, sparse linear sys¬ 
tems) require a more sophisticated tech¬ 
nique. Simulated annealing is a success¬ 
ful and popular method for equalizing 
multicomputer load imbalances. This 
method is used in the Transpiler (see 
44 Configuring Parallel Programs,” De¬ 
cember 1989 BYTE), a multicomputer 
software compilation suite that performs 
load-balancing functions on transputers. 

To achieve a, load balance, simulated 
annealing evaluates a near-optimal value 
for an objective function that expresses 
the cost of computing some portion of the 
data set while accounting for the mes¬ 
sage -pas s i ng ef fe ct s, Th e e qu at ion 

N 

S= £ (Hy + Jf- £ C q 

processors i *** 

f - I where p<q 


where W.= work load of processor /, 
C pq —communications overhead between 
data elements p and N =number of 
processors, f tflttmi = typical communica¬ 
tions time per element, and f wtc =typical 
time for floating-point operations per 
data dement (see reference 2), is typical 
of the kind used in simulated-annealing 
load balancing. 

The simulated-annealing algorithm 
optimizes this equation. It forces the re¬ 
location of data dements to different 
nodes, based on an initial scattered de¬ 
composition of the data. By supplying an 
initial data decomposition that may he 
randomly scattered throughout the mul¬ 
ticomputer, the simulated-annealing al¬ 
gorithm, when applied to an objective 
function, directs the placement of the 
data elements so that the computation 
and message passing are near optimal. 

The multicomputer performance mea¬ 
surement is physically dependent on indi¬ 
vidual processor speeds and on the rate at 
which messages can be communicated 
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Circle 196 on Inquiry Card. 















ChooseYour Tools Carefully 

The right graphics software is the key to powerful presentations 




Throw away your pencils, 
T-squares and sketch pads, because 
you won't be needing those tools any¬ 
more. All you really need is vour 
imagination and software from 
AT&T Graphics Software Labs. 

We have software that will help you meet 
all your graphics challenges. From simple 
business graphics to sophisticated 3D 
modeling and animation, AT&T offers the 
widest range of TARGA'-based graphics 


software—and we also have software for 
VGA graphics boards and the Macintosh! 

So whether you're interested in multi-media 
business presentations, architectural renderings, 
slide or video production, or any other type of 
presentation graphics, we have the right 
tools for you—graphics software from AT&T 

For more information about TOPAS™ RIO™ 
or any of our full line of graphics applications, 
call 317-844-4364. 


Image created by Kevin MaeCabe 
with TOPAS and Sable. 



Choose AT&T Graphics Software Labs 


For Macintosh inquiries circle 388 on Inquiry Card, 

For IBM/compatihle inquiries circle 369 on Inquiry Card. 
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between nodes. This differs from the sit¬ 
uation found on typical shared-memory 
multiprocessors, where memory band¬ 
width and processor speed are the criti¬ 
cal factors influencing performance. 

Choosing a Topology 

The logic a I-concurrency, data-decom- 
position, and load-balancing issues are 
central to a multicomputer's software de¬ 
sign. Deciding how to abstract the work 
into a logically concurrent description 
and then transform it into the physical 
concurrency of the multicomputer are 
key elements. But you must arrange the 
computation to execute so that message 
passing proceeds expeditiously between 
processes, taking the most direct route 
and avoiding bottlenecks and circuitous 
paths. 

Often, the topology of the multicom¬ 
puter is closely linked to the geometry of 
the problem at hand. Two-dimensional 
meshes are useful for the finite-differ¬ 
ence problems found in weather forecast¬ 
ing; hypercube configurations are useful 
for sorting; and toroids , which are inter¬ 
connections of nodes arranged in a circu¬ 
lar fashion, are used for /i-body problems 


in molecular dynamics. (In this class of 
problem, you must compute the interac¬ 
tion between each particle and every 
other one in the system; hence the name 
li n- body.") 

The connection scheme that you select 
fixes the topology of the multicomputer. 
Inmos transputers serve as a cost-effec¬ 
tive computation element and are easily 
configured into almost any topology. 
Commercially available mult [computers, 
such as the Touchstone Delta from Intel 
Scientific Computers (Beaverton, OR) or 
the Ncube II from Ncube (Beaverton, 
OR), let you configure a specific inter¬ 
connect pattern by extracting topologies 
from a processor farm, 

A processor farm is a collection of 
processor resources (nodes) from which 
you reserve an arbitrary subset and con¬ 
figure it into a topology for a problem so¬ 
lution. Processor farms permit several 
users simultaneous access to a multicom¬ 
puter resource. 

The notion that you can design a scal¬ 
able piece of software, acquire the pre¬ 
cise number of computation nodes to im¬ 
plement it, wire the nodes up, load them 
with the software, and start your compu¬ 


tation demonstrates the potential and op¬ 
portunity presented by multicomputer 
technology. Whether you construct your 
own multicomputer from transputers— 
virtually anyone can do it—or purchase a 
multicomputer system, you still must 
write the software. 

You now have the freedom to engineer 
custom multicomputer solutions from 
off-the-shelf parts. These scalable com¬ 
putation systems, based on the so-called 
“killer micros 1 ' (microprocessors), have 
emerged as important alternatives to 
mainframes and supercomputers. 

The Cost Factor 

Software development costs, even for 
modest-size projects (10,000 to 50,000 
lines of code), are enormous. The De¬ 
partment of Defense spends billions of 
dollars each year for software to support 
defense-related acquisitions. The DoD, 
through the Defense Advanced Research 
Projects Agency, has funded much of the 
basic R&D manifest in today's shared- 
memory multiprocessor and multicom¬ 
puter systems. 

Now, with the availability of massive¬ 
ly parallel multicomputer systems such 
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The computing world is a 
changing place. That 's why our 
new family of universal remau- 
uNe storage products can be easily 
attached to today's newest systems, 
Our Parallel Port interface even con- 


THE NEW! 


ANY SYSTEM. AN 




nects Bernoulli 9 to computers without 
an expansion slot or SCSI port. 




Who says you cun't take it with you? 
The new Transportable and 
Portable may he lightweight, 
but they re not light on 
performance, Bernoulli 
implements the 
latest drive 


enhance¬ 
ments to 
help 
you 
keep 
pace with 
your busy 
schedule 
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Bernoulli brought 
worry-free storage to 
everyone—now you 
can take it everywhere. 

Our new Transportable 
pm ks ail the power and 
data security of our 44MB 
removable disk drive into a 
convenient, AC-powered unit. 








PRICES 
REDUCED 
UP TO 

30 % 


Here's tm inside scoop: 
get primary and backup 
storage in one The 
Bernoulli Insider fits 
neatly into leading PC and 
PS/2 computers, Plus r it gives 
you unlimited data growth and 
the security of removable storage. 
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as the Connection Machine from Think¬ 
ing Machines (Cambridge, MA), it is 
only a matter of time before these ma¬ 
chines find their way into defense-sys¬ 
tem acquisition. This leads to an im¬ 
portant question: How do you estimate 
software-engineering costs for a multi¬ 
computer system? 

In data-parallel situations, where a 
single process is replicated n times, once 
for each multicomputer node, you only 
need to write a single piece of software. 
Therefore, data-parallel software-engi¬ 
neering costs are comparable to those for 
sequential systems. The logic needed to 
implement the message-passing scheme, 
which depends on the topology, is insig¬ 
nificant compared to the body of the 
code, which requires the majority of the 
specification, design, code, integration, 
and testing efforts, 

Data-parallel computations use the 
same piece of software to operate on 
small portions of a large data set that is 
data decomposed over all multicomputer 
nodes. A data-parallel computation 
would be similar to evaluating a spread¬ 
sheet over 100 personal computers si¬ 
multaneously: Each personal computer 


would update one spreadsheet cell. 

Alternatively, if you need to compute 
100 spreadsheets, you would save time 
by calculating them in parallel, each one 
on a separate personal computer via 
Lotus 1-2-3 or Microsoft Excel, rather 
than waiting for 100 serial computations 
to complete on a single personal com¬ 
puter. 

The logical concurrency of data-paral¬ 
lel computations is usually minimal, and 
the process-structure graph is compara¬ 
tively sparse; one process is replicated n 
times. The solitary process does need 
communications interfaces to exchange 
data with its peers, but this is a simple 
edifice to construct. 

However, contrast a simple data-par¬ 
allel situation with the complexity of an 
articulated system, such as the avionics 
control system for the space shuttle. The 
articulated system requires an extraordi¬ 
nary number of unique processes to im¬ 
plement, The process structure's logical 
concurrency grows enormously as more 
granularity is added to the process-struc¬ 
ture graph. Process-structure refinement 
adds successively greater levels of com¬ 
plexity to the system, and this balloons 


into even more software to write. 

For the space shuttle’s avionics control 
system, you must be able to create m 
unique processes, but their interactions, 
the message-passing interfaces, are more 
numerous and varied. The software-en¬ 
gineering costs rise in proportion to m, 
the number of processes . 

You can reduce this cost factor if you 
can substitute or coerce your process 
structure into a data-parallel context. 
Data-parallel computations are easier to 
design and less costly to implement than 
articulated systems in multicomputers. 

How Fast Will It Go? 

Estimating performance for multicom¬ 
puters is another challenge. From the 
logical concurrency expressed in the pro¬ 
cess-structure graph, you can evaluate 
approximately the amount of computa¬ 
tion and I/O resources needed to com¬ 
plete a single iteration of the design. 

If the system contains many unique, 
replicated processes on each processor, 
you may be concerned about the CPU 
context-switch time. If you use the Inmos 
transputer, a process context-switch re¬ 
quires 2 microseconds. So, even if you 
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For the truly power hungry, the 
Bernoulli Dual gives yon up to 
&9MB of removable on !me 
storage 1 with a 22msec effective 
access rime and unlimited off- 
. line capacity. It makes disk- 
to dtsk copies in under three 
minutes. That's performance hr 
the real world—at a price that's 
_ been reduced up to 30 percent 



The rest of the Bernoulli slow—including our new , lower prices — 
is just a phone call away. Dial 1-H00-777A2U hr the location of 
your nearest dealer and we if rush you a free copy of this limited 
edition. IH-page brochure. It 's packed with everything you need 
to know about removable data storage. Anyway you tike it 


L’XHEGA 

The Makers of Bernoulli 

See us at Spring COMDEX/Windows World VI Booth 3134. 


ANY QUESTIONS? 
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have 100processes per transputer, it will 
take just 20Q/*s for each iteration through 
the process queue. This is a small price 
to pay for executing 100 processes simul- 
taneously. 

The transputer's greatest asset as a 
multicomputer computation element 
comes from its multiprocess support for 
concurrently executing contexts. You can 
easily execute a logically concurrent pro¬ 
cess structure on a single transputer. 

You can simply and painlessly trans¬ 


form that process structure to an n-pro- 
cessor, physically concurrent multicom¬ 
puter. The transputer is a scalable com¬ 
putation element, and as long as your 
system's process structure possesses 
scalable concurrency characteristics, an 
n-proeessor multicomputer will supply 
an equivalent increase in performance. 

A utility that evaluates a process- 
structure graph and returns a scalability 
factor (i.e., the slope of the expected 
speed-increase curve) for a given process 


structure would be most useful. It is hard 
to say if such a computer-aided software 
engineering tool can be created for mul¬ 
ticomputer software engineering, but it 
would be of tremendous value. 

Clearing the Final Hurdle 

Linearly scalable software is a special 
breed of system. Multicomputers are best 
used on problems that possess a high de¬ 
gree of symmetry in their data. Not all 
problem domains are sufficiently sym¬ 
metrical to produce a linearly scalable 
system. Increases in speed, which grow 
according to the square root of the num¬ 
ber of processors («) or the logarithm or 
some other power of n , are also possible. 

Parallel processing is a rising star, but 
it will flame out unless more engineers 
and scientists are trained to organize log¬ 
ically concurrent systems. A scalable 
system is a reusable system. 

You can always refine the data decom¬ 
position to accommodate more physical 
concurrency; for example, you can rerun 
an eight-processor system on 8192 pro¬ 
cessors, provided the problem domain is 
explicitly parallel. 

Multicomputer software requires a 
blend of discipline, intellect, creativity, 
and desire to build. Applying these skills 
and your software-engineering know¬ 
how to create linearly scalable software 
is a challenge, but a highly rewarding 
one when it is successfully met. 

The hardware issue has already been 
solved, thanks to the Inmos transputer. 
Software remains the final hurdle to 
clear if parallel processing via multicom¬ 
puters is to emerge as a popular alterna¬ 
tive to sequential processing. ■ 
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Multimedia Product Family 



Add multimedia to your PC 


Run under MS Windows 3.Q r 
HP NewWave, or MS DOS 


Powerful new silicon offers 
unbeatable functionality at super, 
tow prices 



Super VideoWindows - S895 

Display full motion video in a window on VGA 
monitor. Scale, crop, zoom, freeze. Image cap¬ 
ture, save and restore. Sound control. Accepts 
VGA input for graphics/text overlay. 


Super VGA Daughter - $395 

I n d li st r y stand a rd VG A (Head lands Video 7) 
attaches to Super VideoWindows for compact 
I-slot solution of graphics/text overlay. IMB 
buffer. 


Super TV Tuner -$395 

Computer selectable antenna or 122 chan¬ 
nel cable TV input. Combine with Super 
VideoWindows to watch TV on PC. 


Super Still-Frame Compression - $995 

JPEG compression up to 75:1 of color or gray¬ 
scale images. Takes only seconds. All TGA file 
formats—TARGA 16, 24, and 32. 


Celebrating Our 10th Year 



New Media Graphics Corp. 
780 Boston Road 
BiElerica, MA 01821 


NEW MEDIA GRAPHICS 


TEL: 508/663-0666 
FAX: 508/663-6678 


_ Circle 214 on Inquiry Card. 

Order Nows 1-800-288-2207 visa, m/c, and amex accepted. 


























Comp ng Kno How 

Books that ‘mease your productivity- without the hardware investment 


Abacus luiiiid 

Dept. B6,5370 52nd Street SE, Grand Rapids. Ml 49512 
Orders: 1-800-4514319 • Phone: (616) 698-0330 • Fax: (616) 698-0325 


Cirri*. 1 n nn Umiiru C.nrA (RESELLERS? 111. 


PC System Programming fj?M- 

An encyclopedia of PC technical and programming knowledge. Features parallel working 
examples written in Pascal, C, Assembly and BASIC, Explains how to use extended and 
expanded memory, hard disks, PC ports, muse drivers, graphics and sound. Also explains 
memory layout, DOS operations, fundamentals of BIOS andTSR programs. Includes complete 
appendices. 920 pages and 2 companion disks with over I MB of programs, 

#11036 ISBN 1-55755-036-0 $59.95 with 2 eumpaniun disks. 


Turbo Pascal Internals 

Gives you liL know how" to program faster, easier, tighter and better. Find out how r to use Turbo 
for: system programming tasks; writing TSRs; performing multi-tasking; using S A A windowing 
and Implementing expanded and extended memory. Ijeam how Turbo generates machine code, 
handles the mouse, scans the keyboard, uses UNITS and OOPS., performs fast screen display 
and more. 750 pages with 2 disks of more than BOOK of source code. 

#11080 ISBN 1-55755-080-8 $#9,95 with 2 companion disks, 

fSLa&t5d^ 

BASIC Programming Inside & Out \ r 

In-depth coverage for all BASIC, QuickBASIC, GW-BA5IC and Turbo BASIC programmers. 
Explains how to use sound and graphics; create help screens and pulldown menus: manage 
windows in BASIC; use ML w r iLh BASIC; create business presentation graphics; print multiple 
columns and sideways for professional results and program serial and parallel interfaces. It has 
dozens of demo programs and routines you can easily adapt to your own programs, 600 pages 
with companion disk, 

mm rSBN 1-55755-084-0 $34.95 With companion disk. 


Programming VGA Graphics 

VGA is becoming the standard display mode for PC applications. Learn techniques for writing 
by using the flexible and powerful VGA hardware and software. Includes new, unique DOS 
commands to perform dozens of VGA functions. Turbo Pascal and BASIC extensions for VGA 
display modes. 670 pages with 2 companion disks. 

#0099 ISBN 1-55755-099-9 $39,95 with 2 companion disks. 


Upgrading A Maintaining Your PC 

Shows you how to turn your PC into a high performance machine. Describes what you'll see 
when you open the "hood” and how all of the parts work together. You'll see how to add a hard 
drive* increase memory, upgrade to a higher resolution monitor, or turn your XT into a fast AT 
or 386 screamer without having to be an electronics wizard. 240 pages. 

#11092 ISBN 1-55755-092-1 $24.95 


Tips A Tricks far your PC Printer 

Subtitled understanding and using your PC printer more effectively', this book takes the hassle 
out of working with your PC primer. You’ll learn how lo set up and connect your printer. You'll 
also learn to use the many features that are built into the popular printers, but rarely used because 
they're so difficult to understand. The companion disk has several practical printer utilities: on¬ 
line printer HELP, printer control aid, printer font editor and more, 400 pages with companion 
disk. 

#BU75 ISBN 1-55755-075-1 $34.95 with companion disk. 


Available a| B Dalton Booksellers, Waldensoftwarc. and Software Etc. and at other bookstores naltorwido. 
In the UK contact Computer Bookshops, 021-706-1 ifffl. In Canada contact Addison Wesley 416-447-SI 01, 


QuickBASIC Toolbox 

Packed with powerful, ready-to-usc programs and routines to help you write your own 
programs faster and better. Topics include: complete routines lor SAA interfacing; pull-down 
menus: windows; dialogue boxes and Tile requesters and BASIC Scanner program for printing 
completed project listings, 260 pages with companion disk. 

ISBN 1-55755-104-9 $34.95 with companion disk. 

Batch Hie PawerTooli $.C0" P 0 ® 

Boost your computing productivity with this package for making truly powerful batch files, 
includes dozens of new batch commands for writing time-saving, easy-to-use “power" batch 
files. Companion disk contains powerful “Batch BASIC 1 ' commands for writing even more 
useful batch programs, 240 pages w ith companion disk. 

#BI02 ISBN 1-55755-102-2 $34.95 with companion disk, 

PC File Formats and Conversions 

For every' PC user who ever wanted to know how to exchange file formats. Describes file 
formats for major software applications in detail. Use IMPORT/EXPORT functions in many 
applications, Includes conversion program, 280 pages with companion disk. 

#B059 ISBN I-55755-0S9-X $34,95 w ith eumpaniun disk, 

PC Assembly Language: Step by Step 

Teaches you PC assembly and machine language from the ground up. You'll learn at your own 
pace using the unique simulator which shows you how each instruction works as the PC 
executes it. 420 pages with 2 companion disks. Also includes evaluation versions of A86 
Assembler and D86 Debugger, 

#BQ96 ISBN I -55755-096-4 $34.95 with 2 companion disks. 

Need information fast? Send us your name and fax number for address if you prefer) and 
we will send you mure information. 


In US & Canada Order Toll Free 1-800-451-4319 ext. 26 


For fast delivery Order Toll Free 1-800451-4319 ext. 26, or FAX (616) 698-0325 I 
□ Yes, please rush the following items □ Yes, please rush your free PC catalog 
Apply to my: □ Visa □ Master Card □ Am.Express / □ I have enclosed a check f M.O. 

_Assembly Language Step by Step $34.95 _Programming VGA Graphics §39.95 

_BASIC Programming Inside & Out 34.95 _QuickBASIC Toolbox 34,95 

__Batch Fite Powertools 34,95 _Turbo Pascal Internals 49,95 

__PC Fie Formats & Conversions 34,95 _Tips & Tricks/' PC Printer 34.95 

_PC System Programming 59.95 _Upgrading & Maintaining your PC 24.95 

In US and Canada add $6.00 postage and handling. International orders add $13.00 per book (surface rale). For 
Fast International Courier service {except Asia, India, Africa and South America) add $30.00 per book 


Signature: 


Name: 


Address: 


City: 

State: Zip: 


Phone#:_ 
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Professional Level Performance 



INDUSTRY LEADING PERFORMANCE, PRICE AND RELIABILITY 


386 -33 FC Cache System 



ORDER YOURS TODAY FOR... 

• Intel 80386 33MHz CPU 

• 4MB BOns RAM (exp. to 16MB) 

• 64K Cache Memory (exp. to 256K) 

• 1.2MB High-Density Fbppy Drive 

• 1,44MB High-Density Fbppy Drive 

• 130MB Formatted IDE Hard Drive (19 ms) 

• 2 High Speed Serial Ports and T Par. Port 

• 8 Expansion Slots (6 available) 

• 102-Key Enhanced Keyboard 

■ AMI BIOS w/ Setup anti Diagnostics in ROM 

• Real-Time Clock with 5-Year Battery 

• 21JU-Watt Power Supply 
« Super-VGA Monitor 

(1024x786 at .2Bmm d.p.) 

• Super-VGA Video Card w/512K 
(expandable to 1MB) 

■ Microsoft DOS 4.01 or 3.3 (installed) 

• Microsoft Windows 3.0 (installed) 

■ Microsoft Serial Mouse 

• Choice of Tower or Desktop Case 

• Free Delivery 

• Lifetime Toll-Free Technical Support 

• TRW One-Year On-Site Warranty 

• Wide Variety of Options Available 



(Lease SWmo., 4R mos.) 386-25FC price $3,195 
Non-cache model shown. Tower case available. 


"ACT's 33MHz mini-tower 
machine is a class act all the way 
around. The ACT 386-33FC is a 
well-made machine with easy 
drive access, good performance, 
and impressive attention to 
construction detail. This 
computer is easy to recommend." 



December 25, 1990 


Every A.C.T. 
System Features 


Customized Solutions for 286, 386'“ and 486'" Systems • Free TRW One-Year, 
On-Site Warranty • Lifetime Toll-Free Technical Support • 30-Day Money-Back 
Guarantee • Guaranteed 48-Hour Burn-in • Plus, Free Shipping 




Automated Computer Technology Corporation 


10849 Kinghursl • Houston, TX 77099 
Telephone <713) 568-1778 • Fax (713) 568-1779 


A.C.T. NOW Toll-Free tt 

1-800-521-9237 
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Lease Term*, Qualified P,0.s Acceple 
Dealer and VAR inquiries Welcomec 
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Superior Service and Support 


386SX-20 Cache System 


COMPLETE SYSTEM FOR. 

$ 2,195 


Intel 80386SX-20MHz CPU 
2MB flOns RAM (exp. to 32MB) 

32 K Cache Memory 

1,2MB anct 1.44MB High-Density Floppy Drives 
89MB Formatted IDE Hard Drive (19 ms) 

2 High Speed Serial Ports and 1 Parallel Port 
8 Expansion Slots (6 available) 

102-Key Enhanced Keyboard 

AMI BIOS w/ Setup and Diagnostics in ROM 

Real-Time Clock with 10-Year Battery 

200-Watt Power Supply 

Super-VGA Monitor (1024x786 at ,28mm d.p.) 

Super-VGA Video Card w/512K (exp, to 1MB) 

Microsoft DOS 4.01 or 3.3 (installed) 

Choice of Tower or Desktop Case 
Free Delivery 

Lifetime Toll-Free Technical Support 
TRW One-Year On-Site Warranty 
Wide Variety of Options Available 






486 -33FC Cache System 


UPGRADE TODAY FOR... 

* Intel 80486-33MHZ CPU 

* 4MB 80ns RAM (exp. to 16MB) 

* 64K 20ns Cache Memory 

* 1.2MB and 1.44MB High-Density Floppy Drives 

* 210MB Formatted IDE Hard Drive (15 ms) 

* 2 High Speed Serial Ports and 1 Parallel Port 

* 0 Expansion Slots (6 available) 

* 102-Key Enhanced Keyboard 

* AMI BIOS w/ Setup and Diagnostics in ROM 

* Real-Time Clock with 10-Year Battery 

* 200-Watt Power Supply 

* Super-VGA Monitor (1024x786 at .28mm d.p.) 

* Super-VGA Video Card w/tMB 

* Microsoft DOS 4.01 or 3.3 (installed) 

* Microsoft Windows 3.0 (installed) 

* Microsoft Serial Mouse 

* Choice of Tower or Desktop Case 
* Free Delivery 

* Lifetime Toll-Free Technical Support 
• TRW One-Year On-Site Warranty 
* Wide Variety of Options Available 


$ 4,695 


MIPS 

Performance 

Benchmark 


15,23 


AST I ALR 


M.7 
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ADVANTAGES_1-800-521-9237 _"The Complete Integration* 

Customize your Professional Level System with your choice of hard drives, memory, video, software, printers, accessories 
and case options. Our Account Executives will assist you in choosing the best components for the ideal Desktop 
Publishing, Work Processing, AutoCAD, Accounting, Graphics, Networking Systems or any other demand rng application. 





































































MASTER™ 


Our Systems Stack Up To Be The BEST! 



SYSTEM FACTS 

* Rugged, Reliable 19" Rackmount 
inches deep with 3 drive bays 

* 24 inches deep with 6 drive bays 

* Accepts Motherboards 

* Accepts Passive Backplanes 

* EISA and ISA bus architectures 

* 8, 12 or 16 -slot configurations 

* Cortex Split Backplanes 

* 200W to 350W power supplies 

* Custom Power Supplies available 

* Front mounted keyboard socket 

* Rackmount monitors 

* Rackmount keyboard drawer 

* MS-DOS, OS/2, Unix, Xenix 

* Dual card cage cooling fans 

* Master Control 16 controller 

* Quick disconnect extending slides 

* Tilting and extending slides 

SYSTEM USAGE 

* Network File Server / Duplexing 

* Data Acquisition 

* Factory Automation 

* Motion Control / Robotics 

* Communication Networks 

* Voice Mail / Message Systems 

* Broadcast Communications 

* Military / Defense Systems 
f|! Video Editing Studios 

* Test System Controllers 

ENGINEERING 

* Steel Enclosure 

* EMIXRFI Plating 

* Hard Coat Anodized Face Plate 

* Custom Configurations 
Custom Engineering / Design 


Cortex Corporation 

l-800-888-/M( R 

12274 Nicollet Ave. S 
Burnsville, MN 55337 
12)894-3354 Fax (2414) 
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SYMMETRY, 
THY NAME IS UNIX 


Unix SVR4/MP: A new standard for multiprocessing with Unix. 
How does it fit into the open-systems picture? 

MARK NUDELMAN 


S ymmetric multiprocessing (SMP) 
yields dramatic improvements in 
Unix server power, throughput, 
and upgradability by uniting mul¬ 
tiple processors into a single system. 
However, to date, implementations of 
Unix/SMP have not conformed to open 
industry standards—arguably the single 
most significant feature of Unix. With¬ 
out a widely endorsed standard for Unix 
running across multiprocessors, imple¬ 
mentations will lack the broad applica¬ 
tions portability, enterprise-networking 
capabilities, and other open-systems 
hallmarks that have made Unix a suc¬ 
cess. 

In the fall of 1989, in an attempt to fill 
this void, Intel gathered together several 
companies focused on Unix. At the time, 
each of the companies was working inde¬ 
pendently on Unix/SMP variants. To 
avoid a proliferation of incompatible in¬ 
terfaces, NCR, Okidata, Olivetti, and 
Unisys joined the Intel Multiprocessor 
Consortium to produce a single Unix 
version for SMP systems based on AT&T 
Unix System V release 4.0 (SVR4), 

Over the last year, engineers from the 
participating companies have spent their 
workdays at Intel as members of a single 
engineering team. The result of their 
efforts is due for delivery in mid-1991 
to AT&T’s Unix Systems Laboratories 
(USL), which will package and sell it as 
Unix System V release 4, Multiprocessor 
version 1 (SVR4/MP): the new standard 
for open multiprocessor systems. 

What does this standard multiproces¬ 
sor Unix include? I’ll look at SVR4/MP 
with an eye for the challenges met and 
the technologies used to design an open 
multiprocessing system. 
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Living in a Uniprocessor World 

How do you fit multiprocessing into an 
open-systems model when many of the 
open standards have grown—and will 
continue to grow—out of uniprocessor 
architectures? Three major design prin¬ 
ciples drove SVR4/MPVs architectural 
decisions: 

■ Complete compatibility with unipro¬ 
cessor SVR4 application-binary-inter- 
face definitions , To fulfill the open- 
systems promise of shrink-wrapped por¬ 
table applications, SVR4/MP will run 
any SVR4 ABUcompliant software and 
most other SVR4 software without any 
change—without even recompiling. It 
will pass all conformance tests (e.g. s 
X/Open Portability Guide, IEEE Posix, 
and Unix International's SVID) to the 
same level that SVR4 does. 

• Minimal changes to SVR4 source code. 
It’s easy to imagine producing an SVR4/ 
MP standard that follows the first princi¬ 
ple but violates the second, starting from 
scratch to produce cleaner multiprocess¬ 
ing code. However, changes to the SVR4 
kernel are minimal in SVR4/MP—just 
enough to ensure efficient multiproces- 


ACTION SUMMARY 


Without a widely endorsed 
standard, Unix multiproces¬ 
sor implementations would 
lack the broad applications 
portability, enterprise-net- 
working capabilities, and 
other open-systems hall¬ 
marks that have made Unix 
such a success. Thus, the 
Intel Multiprocessor Consor¬ 
tium has formed and pro¬ 
duced a single standard Unix 
for symmetric multiprocess¬ 
ing systems based on AT&T 
Unix System V release 4.0, 
Unix SVR4/MP is compatible 
with uniprocessor SVR4 as 
well as being portable across 
a variety of hardware plat¬ 
forms. 



Q 

MP systems 
have high-speed 
caches for each 


processor. 



sor operation. Minimizing changes helps 
to ensure that the system meets its com¬ 
patibility goals and eases future imple¬ 
mentation of the same multiprocessing 
enhancements to new releases of stan¬ 
dard uniprocessor Unix. 

* Easy hardware porting . SVR4/MP 
supports Intel 386 and i486 microproces¬ 
sors, However, any operating system re¬ 
quires some porting to move it to a differ¬ 
ent machine architecture. SVR4/MP is 
designed for fast and easy ports. In de¬ 
velopment, porting to a new machine has 
required only three to four days for a sin¬ 
gle programmer familiar with the code. 

The code is also as portable as possible 
to new microprocessor architectures. 
The code specific to a given micropro¬ 
cessor is isolated, easing efforts current¬ 
ly in progress to port the system to the 
Intel i860 and other microprocessors. 

The Intel Consortium developed a sep¬ 
arate but closely related (and standard) 
enhanced specification for the Device- 
Driver Interface/Driver Kernel Interface 
that supports multiprocessor and uni¬ 
processor systems. While standards such 
as Posix 1003.1 and SVID define source 
code portability for applications, and 
while the ABI and BCS focus on binary 
portability for applications, the 
DDI/DKI specification defines a stan¬ 
dard set of services for system device 
drivers. It removes all the operating-sys¬ 
tem-dependent information from device 
drivers, streams modules, and streams 
drivers to ensure that drivers are portable 
both in source and binary form among 
DDI/DKI-compliant systems. 

Reaching Its Goals 

The SVR4/MP system adheres to speci¬ 
fications in the Unix System V Roadmap 
(Unix International, January 1990), 
which specifies the essential components 
of an open-systems Unix/SMP solution. 

The best attainable scalability for a 
multiprocessor system is 100 percent of 
the first processor; that is, an n -proces¬ 


sor configuration with 100 percent scala¬ 
bility will perform n times better than a 
uniprocessor configuration. However, 
both the hardware and the application 
mix being run strongly affect scalability. 
It is rare to see 100 percent. 

The goal for SVR4/MP is to achieve 
85 percent scalability (i.e., each proces¬ 
sor adds at least 85 percent of uniproces¬ 
sor throughput) for up to six processors 
across a wide range of applications—a 
target appropriate for entry-level and 
midrange multiprocessing machines. 

Performance is also measured by how 
much the SMP enhancements degrade a 
uniprocessor. Under SVR4/MP, applica¬ 
tion performance on a uniprocessor sys¬ 
tem degrades no more than 5 percent 
from performance on the same system 
under SVR4. System performance is es¬ 
tablished using a variety of industry- 
standard benchmarks, including AIM, 
Neal Nelson, and AT&T’s GAEDE. 

Setting Up the Target 
SVR4/MP supports multiprocessor ar¬ 
chitectures that are symmetric with re¬ 
spect to memory; that is, each processor 
has access to all system memory. This 
includes most multiprocessor architec¬ 
tures, except for high-end massively par¬ 
allel systems (e.g., the Connection Ma¬ 
chine from Thinking Machines in Cam¬ 
bridge, MA) with large numbers of 
processors, each with its own memory. 

The target hardware has to support 
automatic coherency among all memory 
caches within the system. Typically, 
SMP systems have high-speed caches for 
each processor to eliminate some of the 
overhead required for continual memory 
access. The most recently used data goes 
into the cache, where it can be reaccessed 
more readily than from system memory. 

In a multiprocessor system, however, 
processors execute common kernel code 
and operate on common data structures. 
If one processor modifies the data in its 
cache, then the corresponding items in 
other processors’ caches become obso¬ 
lete, unless all are updated to reflect the 
new value. Most multiprocessor systems 
use hardware to ensure consistent values 
for data in these memory caches. SVR4/ 
MP assumes that this control is present. 

Typically, however, multiprocessor 
hardware does not provide the capability 
to ensure coherency in translation look¬ 
aside buffers, which cache virtual-mem¬ 
ory translation information. SVR4/MP 
provides its own TLB synchronization 
method (see the text box “Lazy TLB 
Flushing” on page 248). 

I/O access can be symmetric or asym¬ 
metric; that is, all I/O devices can—-but 
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Open Intel's new 386/486 C Code Builder™Kit 
And tear into the increased memory and performance 
of 32-bit DOS protected mode. 

Inside, you II find everything you need 10 
develop 32-bit applications. That means you get a 
Microsoft and ANSI compatible C Compiler and 
Libraries, linker, Librarian, Make Utility, and Source 
Tjevel Debugger. WeVe even included a DOS Extender 
that's DPMI-compliant. Compliancy that enables easy 
migration to Windows* from Microsoft. 

To make moving up even simpler, we Ve also 


included free Intel support and a $695 price tag. 
With no royalties to pay. Ever 

Try it at no risk. Purchase it from your Intel 
dealer with a 30-day, money-back guarantee. Or call 
1-800-525-3019 for fax document #9901, or Intel cus^ 
tomer service at 1-800-538-3373. Because with Code 
Builder, the hardest thing about getting into 32-bit 
programming is opening the box, 

InteT 


01991 Intel Corporation 'DPMI wmpadbOtiy wnli ihtese operas iiig environment* fcs l>*saJ upon publmly &uted imeniluAS of Mterutoft Curporarinri. 

Intel is a registered trademark, lnlel^Sft. Intd4B6 and tlude Builder arc trademarits nE Intel Corporation. Windtras is 2 bite red trademark df MirnMulx Corporation 
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Lazy TLB Flushing 


A particularly interesting feature 
of Unix SVR4/MP is how it 
makes translation look-aside 
buffers coherent under software 
control. TLBs are common to the many 
Unix multiprocessors that have virtual 
memory. A translation is needed be¬ 
tween virtual addresses (which the pro¬ 
gram uses) and physical addresses 
(which the memory system and the bus 
use), Typically, some type of hardware 
translates the virtual addresses in the 
program to the physical addresses used 
outside the processor. 

To speed these translations, chip de¬ 
signers often create a cache of address 
translations—much like normal data 
caches. If a processor translates an ad¬ 
dress, it places the virtual and physical 
addresses in the cache for the next trans¬ 
lation, if required. 

This cache is called a TLB, and it 
presents the same problem within multi¬ 
processor architectures as data caches 
do. If one processor changes an address 
translation, then the same translation 
already in another processor's TLB will 
be outdated; that processor could use it 
to translate a virtual address to an obso¬ 
lete physical address. 

The most obvious solution would be 
to broadcast every changed translation 
via an interprocessor interrupt, but that 
costs too much in overhead: A uni¬ 
processor SVR4 system running a fairly 
moderate load changes translations 
about 200 times per second. Instead, 
SVR4/MPuses the “lazy TLB-flushing 
algorithm.” In the uniprocessor code, 
whenever a processor changes a transla¬ 
tion, it updates the uniprocessor’s own 
TLB. The algorithm piggybacks on that 


local flushing. No broadcast is neces¬ 
sary as long as no other processor tries 
to use that address. 

If another processor does try to use 
the address, there’s no problem if the 
second processor flushes its own TLB 
between the time the first processor 
changes the translation and the time the 
second processor tries to use it. It's not 
necessary to do an expensive broadcast 
operation in these cases. The tricky part 
is determining when a broadcast is nec¬ 
essary. 

SVR4/MP's solution is to create a 
systemwide generation number that is 
incremented every time any processor 
flushes its TLB. Each processor keeps a 
local copy of what the generation num¬ 
ber's value was the Iasi time that proces¬ 
sor flushed its TLB. Every time that a 
processor changes the translation for a 
virtual address, the current systemwide 
generation number is associated with 
that address. 

If the generation number associated 
with the address a processor is going to 
use is greater than any processor's local 
number, an old translation of the ad¬ 
dress may exist and the requesting pro¬ 
cessor's TLB may need to be flushed. If 
it does, the system executes a broadcast 
and global flush. If the generation num¬ 
ber associated with the address is less 
than all other local generation numbers, 
then all other processors have already 
flushed their TLBs since the last time 
that address translation was changed, 

SVR4/MP still performs 200 or so 
local flushes a second, as does the uni¬ 
processor. However, this method al¬ 
most never requires a broadcast and 
global flush. 


don't have to—be accessible to all pro¬ 
cessors. The I/O architecture can also 
have symmetric or asymmetric device- 
interrupt distribution. That is, interrupts 
can always go to one processor (asym¬ 
metric); different interrupts can go to 
different processors (partially symmet¬ 
ric); or any interrupt can go to any pro¬ 
cessor (completely symmetric or distrib¬ 
uted), As in SVR4, SVR4/MP supports 
the ISA/EISA I/O buses. 

The hardware must also support inter- 


processor interrupt capability: There has 
to be a way to send an interrupt from one 
processor to another. This capability is 
required, for example, for TLB synchro¬ 
nization. Also, the microprocessor has to 
support a “test and set” operation to en¬ 
able multiprocessor locking (the xchg in¬ 
struction on 386/i486 processors). 

Balancing the Load 

Various mechanisms make it easier to 
fully use the parallelism inherent in mul¬ 


tiprocessor systems; the most notable are 
threads. To date, however, the industry 
has not agreed on the proper interface for 
parallel programming. At least four sep¬ 
arate standards organizations are cur¬ 
rently working on interface definitions, 
including the Unix International Work¬ 
group on Multiprocessors and the Posix 
PI003.4 Real-Time Committee. 

So far, commercial computing mar¬ 
kets have shown little demand for appli¬ 
cations parallelism. Until recently, sci¬ 
entific users, whose applications (e.g., 
modeling windflow over a wing) show 
significant benefits from parallelism, 
have dominated the multiprocessing 
market. These users typically run single, 
monolithic applications, and they are 
willing to invest the substantial program¬ 
ming efforts required to obtain the high¬ 
est possible performance. 

Corporate installations usually have 
many users running a variety of applica¬ 
tions. It's more critical that the system 
balance the load evenly across all avail¬ 
able processors than that it run a single 
application very fast. For this reason, as 
well as the lack of standards, few com¬ 
mercial applications support threads. 

Thus, SVR4/MP won't include exten¬ 
sive parallel-programming enhance¬ 
ments until the industry reaches a con¬ 
sensus. This means that a uniprocess 
application running by itself will not 
benefit from additional processors. But 
SVR4/MP does provide automatic load 
balancing—an easy task based on the 
standard SVR4 uniprocessor process- 
scheduling method. 

On a uniprocessor system, one of the 
kernel's main tasks is to arbitrate compe¬ 
tition among processes (i.e., programs 
that are executing) for the single proces¬ 
sor. The kernel selects a process that is 
ready to run from among those with the 
highest priority and allocates the proces¬ 
sor to it. The process then executes until 
the kernel performs a context switch 
(i.e., it stops the current process and al¬ 
locates the processor to another one). 

In SVR4/MP, the kernel operates es¬ 
sentially the same way. At any particular 
time, if you have n processors, you have n 
active processes. Each processor sched¬ 
ules processes, switches contexts, and re¬ 
schedules independently. Because each 
processor always runs when processes 
are waiting, and because the self-sched¬ 
uling processors always pick the highest- 
priority process that is available, the load 
spreads out automatically and evenly. 

Keeping the Door Locked 

Far greater challenges occur in design¬ 
ing a multiprocessing operating system 
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Group - Classtree Demos 


Effectivity in developing MS Windows or OS/2 Presentation Manager programs 

If you are building sophisticated C++ applications tor MS Windows or OS/2 PM t you could benefit from 

* A toolbox with standardized Graphical User Interface(GUI) parts 

* An Interface Builder which constructs the standard parts of your program for you 

* A Browser so that you can examine and edit the numerous pieces of code of your application 

We introduce our GUI Master (CLASS TREE for 
C++) which we originally developed for our 
own use to lessen the burden of writing 
programs so that one can focus on the 
application parts and not on the GUI part 


You don’t really want to invest your valuable 
time tn reinventing the GUI-wheel 
■ Neither do we, so we included over 85 
classes containing a wide range of GUI 
building blocks. Anything that could be 
accomplished through ''normal" 
programming can be done if you use our 
product. It's just a lot easier 

* Many of the things you might not include 
in your application because they're too 
complex or time-consuming to program, 
are easy to make with our GUI Master (CLASS- TREE for C++) 

* We provide the Interface Builder, with which you specify all properties of the visual objects of your program. The interface 
builder then generates the necessary source code, the resource specifications and even the make file 

* The Browser enables you to examine your own code and code made by others, and to understand the class structure of that 
code. From the Browser you can launch the editor of your choice to modify a C++ program 

You may want detailed reference documentation 

* We supply nearly 1200 pages of detailed class descriptions, method reference etc. An index is included, of course 
You may need a cookbook and example programs 

* We provide 7 functional example programs and a cookbook explaining the "how to's" 

From our experience developers want to use 
products from someone who knows what he 
is talking about 

* Vlecrmuis Software Research {VSR) is an 
independent R&D organization, which, 
over the past 3 years, spent over 40 person- 
years on OO development on a broad 
spectrum of commercial workstations 

To use our GUf_Master (CLASS TREE forC+-h) 
you must have 

* A C++2.x compiler, as we do not supply a 
compiler with our product. We suggest 
using the Zortech compiler, but we have 
also tested most of the others. Write for 
details 

We try to keep our prices reasonable 
$ 495.= OS/2 PM version 
$ 545.= MS WINDOWS 3.0 version 

Prices include airmail delivery (may take three weeks) 

Add $ 50.= for courier service 

General availability in January 1991 for the OS/2 version 
MS Windows version in May 1991 

Write or fax your order details to: 

Vleermuis Software Research bv 
F.O. Box 2584 
3500 GN Utrecht 
The Netherlands 
Fax: Inti. + 3130 310426 

Use Mastercard (number and expiration date) or certified cheque 
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»> Provides from 2 to 8 Mbytes of fast memory. 

Works in 16 or 32 bit mode to meet your needs. 

**■' Provides extended and expanded memory. 

** Fast software for LIM 4.0 included. 
v 0 Automatic configuration for DOS, OS/2 and UNIX. 
v* Easy to install. Risk free guarantee. Two year warranty. 
*** Add a disk cache and RAM disk using OS/RAM32 
to get maximum performance from your computer. 
h* Guaranteed compatibility with all of your programs. 

IS “Best price performance”, says PC Week . 

Call today 617-273-1818 or 1-800-234-4CEC 

fZrZrU Capital Equipment Corp. 

Burlington, MA. 01803 

PS/2 and Micro Channel are trademarks uf IBM 


starting from a uniprocessor porting 
base. One major assumption pervades 
the entire SVR4 kernel: The code runs 
on one processor. Whenever a process 
runs in the kernel, it knows it has com¬ 
plete control of the machine (except for 
device interrupts) until it explicitly gives 
up control. 

This “single-minded 11 control ensures 
the integrity of all the kernel’s data 
structures (which contain data accessed 
for system calls or kernel functions). Ex¬ 
amples of these structures are the Pro¬ 
cess Table* which keeps track of all pro¬ 
cesses in the system, and the File Table, 
which tracks all open files. If any of the 
structures become corrupted, the system 
will either crash or develop a bad limp. 

Multiprocessing breeds anarchy, how¬ 
ever, and dramatically violates the as¬ 
sumption of a single thread of control. 
Multiple processors run processes inde¬ 
pendently. It’s easy to imagine a situa¬ 
tion where multiple processes simul¬ 
taneously access and even modify the 
same data structures. 

For example, consider a data structure 
called count „ an integer that is continual¬ 
ly incremented; the process reads the in¬ 
teger, adds 1 to it, and writes it back to 
memory. If two processes are perform¬ 
ing this same operation, they could both 
read the value 5 simultaneously, incre¬ 
ment it, and write it back as 6. The sys¬ 


tem would miss one increment; the count 
should actually be 7. 

The only type of protection that even 
remotely addresses this problem in SVR4 
is the system-priority-level mechanism 
for blocking selected device interrupts to 
the processor. These are interrupts that 
could themselves modify or look at the 
data structures the interrupted process is 
using. But SPLs don’t stop those same 
device interrupts from occurring on an¬ 
other processor; nor do they keep other 
processes from simultaneous access. 

The major effort in multithreading 
SVR4 was to implement a type of lock, 
called a mutual-exclusion (mutex) lock, 
associated with every data structure in 
the kernel. Before accessing any data 
structure, a process must acquire the 
lock associated with it. When the process 
is finished with the data, it releases the 
lock. This mechanism ensures that only 
one process at a time is manipulating the 
data associated with the lock. 

Some Unix/SMP variants have imple¬ 
mented locks only on those portions of 
the kernel that the majority of applica¬ 
tions use most often. In those systems, 
atypical applications that use less popu¬ 
lar system calls will not benefit from 
multiprocessing. To ensure that all ap¬ 
plications scale properly, the SVR4/MP 
kernel has implemented locks through¬ 
out and is entirely multithreaded. 
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The Size of the Grain 

The overhead required in acquiring and 
releasing locks was the key concern in at¬ 
taining system performance goals. To 
minimize overhead, an optimum balance 
of lock granularity had to be determined. 
At one end of the spectrum are coarse¬ 
grained locks —those that cover a large 
number of data structures. Implementing 
coarse-grained locks can create substan¬ 
tial contention for every lock. Processes 
must wait for a lock to access data that 
may be totally unrelated to what the pro¬ 
cess holding the lock is operating on. 

At the other end of the spectrum are 
fine-grained locks —zillions of locks cov¬ 
ering little bits of data. A process per¬ 
forming a single operation may have to 
acquire many different locks to access 
the appropriate data structures. The 
overhead of just acquiring and releasing 
locks that are too fine-grained can be¬ 
come larger than that of the processor’s 
actual operation on the data. 

SVR4/MP obtained an optimum bal¬ 
ance in lock granularity with a set of 
lock-debug tools that helped to find the 
“hot spots,” The lock-debug tools have 
various additional uses. For example, de¬ 
vice-driver writers can use them to look 
for bottlenecks in their own use of locks. 

Standard types of consistency check¬ 
ing were another use for the lock-debug 
tools. For instance, the code checked for 
invalid operations, such as a process try¬ 
ing to release a lock it hadn’t acquired, 
or for processes that spin (i.e,, wait for 
a lock to be released without switching 
contexts) for more than 10 seconds 
(locks are typically acquired and re¬ 
leased in a matter of microseconds). 

The lock-debug tools were also used to 
check the lock hierarchy—the order in 
which processes must acquire locks. De¬ 
parting from the established hierarchy is 
the most common cause of deadlock. 

Suppose two different locks protect 
data structures A and B . Process 1 ac¬ 
quires lock A 7 and process 2 acquires 
lock B . Then suppose that process 1 
needs data structure B and must wait for 
lock B. Meanwhile, process 2 needs data 
structure A and must wait for lock A. 
Neither process can proceed. 

The processes deadlock because they 
try to acquire the locks in different or¬ 
ders (A ,B and B,A). The simplest way to 
fix this is to determine a static ordering 
for acquiring all locks—a lock hierarchy. 
The lock-debug tools ensured consisten¬ 
cy throughout SVR4/MP T s code. 

The Flexibility Stretch 
The mutex locks were designed to mini¬ 
mize modification of SVR4 source code 
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and to allow flexibility for code optimi¬ 
zations. For instance, many multipro¬ 
cessing lock models distinguish between 
locks that spin and locks that sleep. Spin¬ 
ning , or waiting for the lock rather than 
switching contexts, is usually used for 
locks that a process holds for a short pe¬ 
riod of time; conversely, if a given lock is 
typically held for a long time, the process 
goes to sleep by switching contexts. 

The mutex locks can either spin or 
sleep, and their mode of operation is de¬ 
termined under software control during 
initialization. That means that a given 
lock can be switched between spin and 
sleep simply by changing the one place in 
the code where it’s initialized, rather 
than by replacing the lock throughout the 
kernel. Or, if you wish, the spin/sleep 
parameter can also be changed only at 
specific locations. 

Another parameter that a lot of sys¬ 
tems typically lock in is the exclusive or 
shared option. An exclusive lock is a nor¬ 
mal kind of lock that requires other pro¬ 
cesses to wait while it is held. When 
shared locks are acquired, the calling 
process can choose to acquire them in 
either shared or exclusive mode. If the 
choice is “shared,” new rules apply. 
Other processes can also acquire the 
lock, but only in shared mode. Thus, 
multiple processes can hold a shared 
lock, but only one process can ever hold 
an exclusive lock. 

Shared locks decrease contention on a 
given lock when a process needs to pro¬ 
tect a data structure that it will be look¬ 
ing at for a while but not modifying. 
Shared locks are also known as reader/ 
writer locks: Readers acquire shared 
locks in shared mode, and writers obtain 
them in exclusive mode. 

Innovative and Recursive 

A couple of other features in the mutex 
locks are worth a brief discussion as 
well, because they are not commonly 
used in other multiprocessing systems. 
The first is recursion ; the second is auto¬ 
matic release on sleep. 

In the basic model, if a process tries to 
acquire a lock that is already held, it must 
wait. But what if the process that already 
has the lock tries to acquire it again? The 
holding process will find that the lock is 
held and will wait for it forever because it 
is the one holding the lock—a classic case 
of single-processor deadlock. 

Other multiprocessing systems don’t 
allow this: The code always knows what 
locks the process already holds. SVR4/ 
MP’s second design principle—minimal 
changes to the SVR4 source code—made 
it difficult to use that model. 


SVR4’s design permits various kernel 
subsystems to make calls to each other 
without concern for whether the subsys¬ 
tem is being reentered. For example, 
many common operations cause the file 
system to call the virtual memory sys¬ 
tem, which again calls the file system. 
Although not a bad design, this feature 
makes it hard for any one subsystem to 
know what locks are being held when it is 
called. Even locks that belong exclusive¬ 
ly to the subsystem may already be held 
as a result of an earlier nested call into it. 

SVR4/MP’s solution to deadlock is re¬ 
cursion. If the process already has the 
lock and tries to acquire it again, a coun¬ 
ter is incremented to indicate how many 
times the process has acquired the lock 
so it knows how many times to release it. 
In this way, functions are more isolated 
and don’t have to be concerned with what 
locks the process that is calling the func¬ 
tion has already acquired. 

Recursive locks are a bit more expen¬ 
sive in terms of overhead, so locks that 
don’t require recursion are declared to be 
nonrecursive at initialization. The only 
other disadvantage to the recursion mod¬ 
el is aesthetic: Elegant code would be 
more “lock-aware.’’ 

Automatic Release 

What happens to all the locks that a pro¬ 
cess holds when it goes to sleep? Keeping 


all the locks would severely degrade sys¬ 
tem performance. A process that goes to 
sleep waiting for a disk I/O operation 
may sleep for many milliseconds while 
holding onto valuable data resources. All 
the other processes that need the locks 
have to wait as well, even though the pro¬ 
cess is not actually changing anything 
while it sleeps. 

Many multiprocessing systems are de¬ 
signed so that processes won’t go to sleep 
holding locks that other processes re¬ 
quire. However, such a model would re¬ 
quire rewriting substantial portions of 
the SVR4 source code to make explicit 
which locks a process holds when it goes 
to sleep and which ones it should or 
should not release. There are hundreds of 
places in the kernel where processes go 
to sleep, and it is not at all obvious at 
these points which locks they hold. 

In fact, a multiprocessing port of Unix 
SVR3 using such a model was written. It 
involved changing all the sleeps in the 
kernel to know which locks are held. 
This was enormously difficult, and it 
took nearly three years to come up with a 
properly debugged system; one lock or 
another was always missed. SVR4/MP’s 
unorthodox solution was to automati¬ 
cally release all locks upon sleep and 
rely on built-in uniprocessor mecha¬ 
nisms to maintain data consistency. 

In the uniprocessor model, the data 
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structures can be in any indeterminate 
state while the processor executes a pro¬ 
cess. If the process is going to switch 
contexts (i.e., go to sleep), the built-in 
uniprocessor mechanism ensures that the 
data structures are in a consistent state 
such that other processes can look at 
them and retrieve meaningful informa¬ 
tion. Thus, points where a process goes 
to sleep are significant in the uniproces¬ 
sor model; that’s where the data struc¬ 
tures are consistent. 


In the strict multiprocessor model, 
however, data structures either must be 
consistent or, if they aren’t, must be 
locked so that no other processes can 
access them. But eliminating the uni¬ 
processor model would require major 
changes to the SVR4 source code. 

So, SVR4/MP reconciles the two 
models, using both multiprocessor lock¬ 
ing mechanisms and standard uniproces- 
sor mechanisms to ensure data consis¬ 
tency, Whenever a process goes to sleep, 


all the locks it holds are automatically re¬ 
leased, without the process’s knowledge. 
When the process wakes up again, it 
automatically reacquires all the locks* 
This solution works because the existing 
uniprocessor code already ensures that 
everything is consistent when a process 
goes to sleep. Thus, the mutex locks 
really only protect data structures be¬ 
tween sleep points. 

Enhancements built into the context- 
switch mechanism ensure that a process 
reacquires all its locks by keeping a list 
of all acquired locks in a lock stack. Be¬ 
fore a newly reawakened process recom¬ 
mences executing code, the mechanism 
looks at the lock stack and reacquires all 
the locks the process held when it went to 
sleep. 

The solution maintains the Unix uni¬ 
processor model, but, again, because 
locks are released without a formal re¬ 
lease procedure, multiprocessing purists 
may consider it aesthetically—although 
clearly not functionally—impaired. 

In case the need arises to replace exist¬ 
ing uniprocessor mechanisms that pro¬ 
tect data structures during sleep with a 
more general multiprocessor mecha¬ 
nism, SVR4/MP also implements anoth¬ 
er type of lock, called a resource lock . 
Resource locks do not release upon sleep 
and are used rarely, so changes to exist¬ 
ing uniprocessor code are minimized. 

Block and Tackte 

Another uniprocessor mechanism that 
SVR4/MP maintains is the SPL mecha¬ 
nism, which blocks device interrupts to 
the processor. Generally, if a processor 
is executing a process and a hardware de¬ 
vice interrupts it, the processor will save 
the state of process and immediately start 
executing code in the interrupt handler. 

A problem occurs, however, if the in¬ 
terrupt routine needs to access a data 
structure that the process was working 
with when the interrupt occurred. The 
interrupt will spin, waiting to acquire the 
associated lock. However, the lock will 
never be released, because the interrupt¬ 
ed process holds it. Deadlock will occur. 

In fact, deadlock threatens any data 
structure accessed at interrupt level, so 
SVR4/MP contains an SPL level built 
into the locking primitives* Whenever a 
process acquires a lock, an SPL level is 
one of the function parameters . 

Bound and Gagged 

Multiprocessing locks are not just for the 
kernel. Multithreaded device drivers, 
streams modules, and streams drivers 
that conform to the new DDI/DKI speci¬ 
fication also use lock interfaces. Just like 
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kernel code, device-driver code may also 
run on more than one processor at a time, 
making it necessary to lock data struc¬ 
tures internal to the driver. 

But DDI/DKI uses different types of 
locks, developed through long-term ne¬ 
gotiations among the Consortium, USL, 
and other industry vendors to ensure an 
industry commitment to standardization. 
The new DDI/DKI specification also 
cleans up some of the ambiguities in the 
original specification. 

SVR4/MP also provides support for 
single-threaded device drivers that con¬ 
form to the original DDI/DKI specifica¬ 
tion. It permits them and their interrupts 
to be “bound" to a specified processor, 
thereby eliminating the need for locks. 

Support for device-driver binding 
solves yet another problem: supporting 
hardware with asymmetric I/O. If the 
hardware only lets a specific processor 
access a certain device, the device driver 
is effectively bound to that processor. 

Private Access 

In uniprocessor SVR4, there are several 
processor-specific data structures that 
must be available for every processor in a 


« 

UVR4/MP 
automatically 
releases all locks 
upon sleep. 



multiprocessor. Examples of such vari¬ 
ables are fpkind, which indicates what 
kind of FPU is on the processor; ipl , 
which indicates the set of interrupts the 
processor is currently masking; and cur- 
proc , which is a pointer to the process 
currently running on the processor. 

There are two ways to replicate these 
variables on a per-processor basis. Each 
variable could be changed into an array 
of variables, but this would require many 
changes throughout the code. Instead, 
SVR4/MP provides processor-private 
variables, which use the virtual memory 


system to map the same virtual address 
to a different physical address and mem¬ 
ory location for each processor. This so¬ 
lution required changing only the map¬ 
ping of the processor-specific variables; 
the numerous usages of these variables 
(e.g .ifpkind, curproc) were not changed 
at all. 

An Easy Migration 
Unix SVR4/MP and the enhanced DDI/ 
DKI specifications provide an easy mi¬ 
gration path to Open Unix/SMP. Broad 
compliance with SVR4/MP*s three main 
principles—complete compatibility with 
uniprocessor SVR4 ABT definitions, 
minimal changes to SVR4 source code, 
and easy hardware porting—will be key 
to the success of this new standard Unix 
for open multiprocessor systems. 0 


Mark Nudetman is manager of multipro¬ 
cessing software for the Unisys Unix Sys¬ 
tems Group in San Jose, California. He 
uw one of the initial architects of Unix 
SVR4/MP and was part of the Intel Mul¬ 
tiprocessor Consortium's joint engineer¬ 
ing team. You can reach him on BIX c/o 
", editors ." 
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• 101 -key Keyboard * M u I li t/D Card 

• Toshiba 1.44MB, 15" Floppy Drive 

- DR DOS 5.0 and AMI diagnostic software 

$549.95/JE2812 A 

Video monitor/adapter not included 


Jameco 33MHz 64KB 
Cache 80386 Computer Kit 

- AMI Motherboard with 64KB cache, 80486 
upgradeable, 4MB RAM (expandable to 32MB) 

* 300 Watt power supply 

* 6 half-height drive bays 

< 101-key Keyboard * Multi I/O Card 
‘ Toshiba 1.44MB, 3.5" Floppy Drive 
■DR DOS 5.0 and AMI diagnostic software 

$1999_95/JE3833A 


Orchid 32MB Memory Card 




Logitech Mouse 


Vide* momtoiYindapter not included 













buy globally for the best quality and value, thoroughly prequalify 
each vendor and product, and constantly test products received 
into stock. 

Our customers buy with confidence because of Jameco’s con¬ 
sistent quality, wide selection, latest technology, solid customer 
support, and competitive prices. Shift into high gear and join our 
large family of satisfied customers from big and small busi¬ 
nesses, schools and universities, government and individuals. 

Break through the electronic and system performance 
barrier. Call Jameco for a complete product catalog or to place 
an order 24 hours a day. Or, stop by our catalog-store/head- 
quarters located in Belmont, CA, serving Silicon Valley and 
the Stanford technology park area. 


COMPUTfiR PSfoDUC 

1355 Shoreway Rd. 
Belmont, CA 94002 
(415)592-8097 
FAX: (415) 592-2503 


Global Specialties 
Design Station 


Centronics Connectors 


Microprocessors 


Jameco 16MHz80386SX 
Computer Kit 

•2MB RAM {expandable lo 8 MB) 

• 200 Watt power supply 

• 101-key Keyboard • Multi I/O Card 

• Toshiba 1.44MB, 3.5" Floppy Drive 

• DR DOS 5,0 and AMI diagnostic software 

$999.95/ JE3816A 


Memory Chips 


Video moniifjr/adapter not included 


LED Displays 


Potentiometers 







PRODUCT FOCUS 24-bit Paint Programs 



PAINT 

FOR THE 

PROS 


Professional-level 
paint programs combine 
the artistic range 
of traditional media 
with the advantages 
of computers 


TOM THOMPSON AND 
RICKGREHAN 


u 


ntil recently, many graphics pro¬ 
fessionals refused to consider the 
personal computer as a tool for se¬ 
rious color work. The reason was 
simple: 8- and 16-bit color systems were 
not able to display the range of hues avail¬ 
able from paint and other traditional 
media. But now that’s changed. Macin¬ 
toshes were the first to provide 24-bit dis¬ 
play capabilities out of the box, which 
meant Macs could process 16.8 million 
colors for true-to-life coloration—hence 
the term true color for 24-bit colors. This 
is more than enough hues to satisfy the 
needs of many artists, illustrators, and 
desktop publishers. More recently, Intel-based PCs heightened their true-color 
presence, thanks in part to new or lower-priced color boards from Hercules, 
Truevision, and RasterOps. 

While the price of even a minimum true-color painting system isn’t cheap on 
either platform, the rewards are significant. The main advantage is that you can 
readily print or transmit electronic artwork. For example, an artist in Duluth 
might produce thumbnails for a magazine cover and send the sketches via modem 
to a New York art director for immediate feedback. The finished, full-color 
image can subsequently travel cross-country just as efficiently. Similarly, a desk* 
top publisher might exploit the full range of colors in these paint packages to 
retouch and enhance electronic images for an advertising insert. In addition, 
these programs provide graphics professionals with a wide range of special-ef¬ 
fects tools, such as gradient fills, embossing, and drop shadows. 

You will need sophisticated software with a boatload of features to electroni¬ 
cally duplicate canvas and paint (see the features table). This is where the BYTE 
Lab stepped in. We judged five Mac-based and three PC-based 24-bit-color paint 
applications that were shipping at press time to see how well they met the require¬ 
ments of professional artists. (A sixth Mac product, Microl Fusion s’ Photon Paint 
1.1, didn’t arrive in time for testing.) The Amiga platform also has its share ol 









ACTION SUMMARY 



Bvn 

■ WHAT 24-BIT PAINTING DOES 

Provides color palettes of 16*8 
million colors and a range of 
painting, drawing, and special- 
effects tools* 

■ LIKES 

Usinq an almost unlimited range 
of colors, you can create or 
enhance artwork for publications, 
presentations, or exhibitions and 
readily print or transmit the 
images electronically* 

■ DISLIKES 

Hardware and software costs can 
be staggering. For a complete Mac 
or PC system, plan to spend at 
least $7500—much more if you 
have special needs, such as a 19- 
inch display for full-page artwork. 

■ RECOMMENDATIONS 

On the Mac high end, choose 
Studio/32 for its efficient color and 
printing control, plus its support 
for Pantone color matching 
(however, beware of the 
program's large appetite for 
RAM]. If you need a paint 
program that produces color 
separations, PixelPaint 
Professional is your only current 
option. Zedcor's DeskPaint is the 
best buy on the Mac low end. 
Tempra gets our nod for PC- 
based programs* It's the least 
expensive of the lot and handles 
a variety of image formats* 

■ REQUIREMENTS 

For the Mac, you'll need a 20- 
MHz 11 si or better with an 80-MB 
hard disk drive, no less than 4 MB 
of RAM (you'll want 8 MB of RAM 
for full-page images], o 24-bit 
graphics board, and a monitor. PC 
systems must consist of at least a 
386SX machine with a minimum of 
80 MB of hard disk space and 
640K bytes of base memory, 
enough EMS memory to support 
your choice of software, a 24-bit 
display board, and a multi- 
scanning monitor* 













24-BIT PAINT PROGRAMS 



COMPARING 24-BIT PAINT FEATURES 


How can you tell paint programs apart? Here *s a summary of price and capability choices for Mac and PC packages* 


Mac programs 


Product name 

Features 

Color MacCheese 
2,07 

DeskPaint 3.03 

Oasis 1.0 

PixelPalnt Professional 
1.0 

Studio/32 
version 1.1 

Minimum RAM 

1 MB 

2 MB 

SMB 

2 MB 

SMB 

Customizable brushes 

Yes 

Yes 

Yes 

Yes 

Yes 

Antialiasing 

Yes 

Yes 

Yes 

Yes 


Zoom or magnify 

100%-9Q0% 

6.25%-1600% 

No 

100%-400% 

12 5%-800% 

Number of open 
documents 

Limited only 
by memory 

Limited only 
by memory 

Limited only 
by memory 

1 

Limited only 
by memory 

Mask support 

No 

Only to remove 
colas 

Yes 

Yes 

Yes 

Cola models 

RGB, HSV 

RGB 

RGB, HSV, 
CMY, HSL 

RGB, HSV, CMYK 

RGB, HSV, CMY, HSL 

Pixel depths (bits) 

1.2,4, 8, 16. 

24,32 

1.2,4,8,16, 

24, 32 

1.2,4, 8,16, 

24, 32 

8, 16, 24,32 

8, 16, 24,32 

Import format 

MacPaint, PICT, 

TIFF, EPSF* 

MacPaint, PICT, 
TIFF 

PICT, TIFF, TGA 

MacPaint, PICT, 

TIFF, EPSF? 

MacPaint, PICT, 

TIFF, EPSF 2 

Export format 

PICT, MacPaint, TIFF 

MacPaint, PICT, 
TIFF 

PICT, TIFF, TGA 

MacPaint, PICT, 

TIFF, EPSF= 

PICT, TIFF, 

JPEG, EPSF 2 

PMS support 

No 

No 

No 

Yes 

Yes 

Color separations 

No 

No 

No 

Yes 

No 

Price 

$99 

$199.95 

$795 

$695 

$695 


1 Magnification depends on a combinaiion of the screen and a detail window's magnification 3 Can read raw data i! user supplies header length and pixel size. 

2 Only (he pFeview bit map is read and edited; the PostScript code Is not altered * Hercules Ad Dept price includes display board with 2 MB of VRAM and additional software, 


24-bit paint packages; however, the inte¬ 
gration of processing and display hard¬ 
ware isn’t as straightforward on the 
Amiga as it is on Macs and PCs (see the 
text box “Amigas Grapple with 24 Bits” 
at right). 

In addition to the hands-on evaluations 
that were done in the BYTE Lab, we 
asked two professional artists, Roger 
Goode and Cal Vornberger, to use these 
applications to create original illustra¬ 
tions and rate each program for its facil¬ 
ity and power. Their personal perspec¬ 
tives appear in the text boxes “A 
Painter’s Brush with Mac Color" and 
“State-of-the-Art PC Art” on pages 262 
and 270, respectively. 

Those diving into the world of 24-bit 
color painting need a grounding in some 
special terminology, much of it bor¬ 
rowed from the lexicons of traditional 
painting and printing. In the text box 
“How to Choose the Right Color Appli¬ 
cation” on page 275, we define paint pro¬ 
grams and discuss two related graphics 
applications, “Tools and Terms: A True- 
Color Glossary” on page 273 presents 
definitions and illustrations of many 
other important terms you'll need to 
know. 


Real Systems 

Graphics professionals may have a coro¬ 
nary when confronted with the price tag 
for 24-bit systems. For the Mac, nothing 
less than a 20-MHz Ilsi will do unless 
your creativity can take a backseat to 
lengthy screen redraws. You’ll need a 
hard disk with a minimum capacity of 80 
megabytes to store images and no less 
than 4 MB of R AM. You ’ll want 8 MB of 
RAM if you create large images. Then 
there's the matter of a 24-bit display, 
which can raise the bill steeply, depend¬ 
ing on your needs. If a 13-inch monitor 
will do, both Apple and RasterOps offer 
display boards for well under $1000. If 
you need a 19-inch behemoth to display 
full-page or larger images, plan to spend 
over $7000 for the monitor and board. 

Mac prices have been falling, so some 
fine Mac systems are within the finan¬ 
cial reach of professional studios. A com¬ 
plete system consisting of a Mac Ilsi with 
9 MB of RAM and a 13-inch 24-bit dis¬ 
play will cost about $7500, list. You can 
get some better deals if you use third- 
party vendors for RAM and display 
hardware. You can also trim the bill if 
you opt for a 16-MHz 68030-based Mac, 

PC-based artists will need at least a 


386SX machine with a minimum of 80 
MB of hand disk space and 64GK bytes of 
base memory (your software choice will 
determine the minimum amount of EMS 
memory you’ll need; the more the bet¬ 
ter). Also, you’ll need a display board 
such as the Hercules Graphics Station 
Card ($1024) or Truevision’s TARGA 
(Truevision Advanced Raster Graphics 
Adapter) ($2500 for the TARGA + 64), 
plus a multiscanning monitor. Total cost: 
approximately $5000. 

For our BYTE Lab evaluations, we 
used a Mac Ilci with 8 MB of RAM and 
SuperMac Technology’s 19-inch moni¬ 
tor and Spectrum/24 PDQ board. We 
also ran a Mac Ilfx with 8 MB of RAM 
and an Apple 8*24GC board. On the PC 
side, we used a Gateway 386SX with 4 
MB of RAM, a Hercules Graphics Sta¬ 
tion Card, and Truevision’s TARGA-F 
64 display board. We printed images on a 
Tektronix Phaser II PX thermal-wax 
color printer with 10 MB of RAM. 

The mouse’s lack of precision and con¬ 
trol made us feel like cavemen daubing 
lard on the walls with a stick. Digitizing 
tablets with a stylus solve this problem. 
We used Wacom’s SD-510C tablet on the 
Mac and a Numonics GridMaster on the 
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: . J 

PC programs 

Lumen a 

Tempra 

TIPS 

640K-byte 
base, 2-MB 
EMS 3.2 

640K bytes; 
additional 
EMS memory 
recommended 

640K-byte 
base. 2-MB 
EMS 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Variable 1 

100%-80Q% 

100%-800% 

1 

1 

1 

Yes 

Yes 

Yes 

RGB, CMY, 
HSV 

RGB, CMY, 
HSL, HSV 

RGB. HSL 

24 

1,8, 16, 

24 

24, 32 

TGA, PIX, 
BPX, foreign 3 

A VC. PCX, 
PIC, TGA, 
TIFF 

TGA, EPS 

PIX, BPX, 
TIFF. EPS. 
TGA 

AVC. PCX, 
PIC, TGA, 
TIFF 

TGA 

No 

No 

No 

NO 

No 

No 

$3995* 

$495 

$795 


PC . The Wacom tablet uses a serial dri¬ 
ver, so it’s also available for the PC. 
These gadgets operate remarkably like a 
pad and pencil. The Wacom tablet ($695 
for a 6- by 9-inch model) uses a stylus 
that can measure the pressure you exert 
on it. The GridMaster ($449 for a 12- by 
12-inch pad) connects via a serial port 
and emulates Summagraphics tablets. 

At some point, you will want your 
artwork in printed form, but a number of 
technical challenges may impede you. 
Many color PostScript printers make 
color output as easy as choosing Print 
from a menu. However, these printers 
can produce only 300-dot-per-inch out¬ 
put, and their wallet-warming prices 
start at $5000. For the best results, you’ll 
want to print color separations on type¬ 
setters, which have resolutions ranging 
from 600 to 2450 dpi. Commercial print- 
shops use typesetter-produced color sep¬ 
arations to lay down the appropriate color 
ink on paper to reconstitute an image. 
Packages that let you specify industry- 
standard Pantone colors (see “PMS” in 
the glossary) have an advantage here. 

The following descriptions detail the 
strengths and weaknesses of each pack¬ 
age, starting with the Mac products. 

continued 


Amigas Grapple 
with 24 Bits 

Bob Ryan 


A t comparable resolutions and 
depths, you won't find a faster 
personal computer for graphics 
than the Amiga. Its speed is a 
function of the tight integration of the 
CPU and the video display system, 
which includes a blitter and a video 
coprocessor. 

While delivering speed, this integra¬ 
tion is also a curse, making it extremely 
difficult to upgrade the resolution and 
depth of native Amiga graphics while 
maintaining compatibility with current 
software. In fact, except for the addition 
of some minor (but not very useful) dis¬ 
play modes, native Amiga graphics 
have remained unchanged since the 
Amiga 1000 was introduced in 1985, 
This situation has retarded the devel¬ 
opment of paint and all other 24-bit ap¬ 
plications for the Amiga. Amiga users 
and software developers have waited for 
years—thus far in vain—for Commo¬ 
dore to either upgrade the Amiga cus¬ 
tom chip set or decouple the Amiga 
graphics library from the current chip 
set. Recently, hardware developers have 
stepped in to fill the void by creating al¬ 
ternate displays that are—to greater or 
lesser degrees—incompatible with cur¬ 
rent Amiga software. As a result, these 
display systems have little software sup¬ 
port: the paint programs that work with 
them are bundles. 

Composite Solutions 
Amiga true-color display systems fall 
into two categories: composite systems 
and RGB systems. The composite sys¬ 
tems manipulate 24-bit images, but due 
to the limitations of the composite video 
color space, they can directly display 
only 20 or 21 bits of information, (This 
isn’t as great a limitation as it seems, 
given that the human eye can't discern 
24 bits of color information, either.) 
The two major composite display de¬ 
vices for the Amiga are Digital Cre¬ 
ations’ DCTV and Newtek’s Video 
Toaster (see “Newtek’s Video Toaster 
Makes Professional Video Affordable,” 
March BYTE). 


The Video Toaster comes with a 24- 
bit paint program that allows you to ma¬ 
nipulate 24-bit images, although not di¬ 
rectly, What you see and work on are 
indirect 12-bit approximations of the 
image displayed by the native Amiga 
graphics. When you want to see the ac¬ 
tual image, you have to download it to 
the Toaster. 

Unlike the Toaster’s paint program, 
DCTV Paint (which is bundled with 
Digital Creations’ DCTV) lets you ma¬ 
nipulate 24-bit images as they are dis¬ 
played by DCTV—no indirection here. 
Like the Toaster, DCTV Paint provides 
features you normally find in high-end 
video paintboxes, such as the Quantel 
Paintbox. It is also an ideal tool for 
video work. 

RGB Color 

While it is not a 24-bit display device, 
HAM-E from Black Belt Systems out¬ 
puts an effective 18 bits of color and 
requires only minor modifications to 
existing Amiga software. It comes with 
a paint program that lets you modify 24- 
bit images, though you see only an 
aproximation of the image. 

Direct 24-bit RGB paint programs 
are not yet available for the Amiga, but 
that will change as more 24-bit display 
devices appear. For example, a paint 
program for Firecracker 24, a 24-bit 
display currently available from Im¬ 
pulse, is in beta test. Another program 
will be bundled with an as-yet-unnamed 
24-bit display due this summer from 
Great Valley Products. 

Until Commodore announces how it 
intends to pursue 24-bit graphics, true- 
color applications for the Amiga will 
probably be limited to what third-party 
display manufacturers bundle with their 
handware, This will necessarily limit 
the choices of Amiga users for the fore¬ 
seeable future. 


Bob Ryan is a BYTE technical editor and 
author of Amiga DOS II Companion 
(IDG Books, 1990). You can reach him 
on BIX as “b. ryan . ” 
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A Painter's Brush with Mac Color 

Roger Goode 



This Pixel Pain! Professional image began as a scanned 
drawing . The easy-to-use transparency tool and the program's 
speed helped make it the author’s top choice. 


A s a professional art¬ 
ist and magazine art 
director I've worked 
with a number of 
paint programs, mostly on 
the Amiga. The features 1 
appreciate most are a good 
gradient fill, a blend or 
transparency tool, a magni¬ 
fying glass for close-up 
work, and a handy means of 
choosing and matching 
colors. Also of considerable 
importance to me are brush, 
edge-softening, and dither¬ 
ing or antialiasing tools. 

However, my most impor¬ 
tant criterion for a paint 
package is ease of use. Ac¬ 
cordingly, I spent little lime 
studying manuals and re¬ 
ferred to them only when I 
met problems. 

PixelPaint’s a Pro 

PixelPaint Professional is my favorite 
among these paint programs. PixelPaint 
is not quite as easy to learn as Color 
MacCheese is, but its operation is 
straightforward and elegant, and the 
program offers the little extras that 
make it a powerful tool. One feature I 
particularly like is PixelPaint's trans¬ 
parency control. At the bottom of the 
picture window is a small slider control 
that allows you to set the level of trans¬ 
parency for any tool and any color 
quickly and accurately. This is the fea¬ 
ture I use most. Because it is so near at 
hand and easy to use, it sped up my 
work tremendously. 

However, l don't care for Pixel- 
Paint's zoom option, because it limits 
the size of the zoom window. This 
makes having a 16-inch screen seem 
like a waste. 

Color MacCheese is an awfully close 
second choice. The deciding factor is 
the fewer number of options it offers , al¬ 
though, to be honest, I'm not sure how 
important it is to have a lot of little ex¬ 
tras like perspective and 3-D tools. Sure 
they can be nice to have on hand, but 
they're certainly not necessary. 

I like MacCheese because it's so in¬ 
credibly easy to use. Ail the tools are 
clear and obvious in their application, 


and all the important options are kept 
handy in open windows. There's even a 
Help window that can remain open. 

MacCheese doesn't fall short in pow¬ 
er or results. I was gratified by the sim¬ 
plicity and excellent results of the gradi¬ 
ent fill tool. T also liked the color- 
selection windows: One palette lays out 
standard preset colors in rows by value; 
a second palette has a rainbow-style 
color wheel that lets you pick a general 
color that you can then quickly modify 
with a value slide. This arrangement 
makes color selection about as fast and 
intuitive as it can be. 

MacCheese let me whip through the 
creation of my graphic in record time, I 
don't want to make speed a virtue in the 
creation of art, but that facility let me 
focus more on my internal creative 
forces. I appreciated spending less time 
on the technical side and more on the 
creative side of painting. 

Mixed Results 

Studio/32 was easy for me to learn due 
to my familiarity with Electronic Arts' 
Deluxe Paint, my favorite Amiga paint 
program. The two programs are differ¬ 
ent, but their basic feel gave me a refer¬ 
ence point. 

Studio/32 is intuitive, and there was 
not much need to dicipher the tools and 
menu items. However, some tools 


worked in unpredictable 
ways. I was particularly dis¬ 
tressed by the gradient fill. 
For the purposes of my pic¬ 
ture, I was looking for a 
clean, linear gradation of 
color in the fill areas. I was 
troubled by the way that ir¬ 
regular shapes within the 
filled area and irregularities 
in the bounding shape cre¬ 
ated castoffs of the gradated 
fill. This is most evident in 
the jacket of the foreground 
figure (see the screen at 
right). The irregular grada¬ 
tion under the figure's right 
sleeve was an unplanned ar¬ 
tifact of the program. For 
the sky fill, I was forced to 
remove all the drawing ele¬ 
ments down to the horizon, 
fill the sky, and then replace 
the elements. 

On the plus side, with Studio/32's 
gradient fill you can define gradients of 
more than two colors. For example, the 
sky goes from a deep violet-blue to a 
lighter blue-green, and then to light 
blue. All this in one fill and with com¬ 
plete control over the speed of the transi¬ 
tions, All the other programs use a more 
common gradation of one color to an¬ 
other without intermediates. T also liked 
opening multiple windows for a variety 
of control elements (e.g., the extended 
palette and a color-mixing window). 

DeskPaint is among my least favorite 
programs because it is cumbersome and 
painfully slow in operation. When I'm 
in the process of creating artwork, I 
don't want to have to wait for the pro¬ 
gram. Although DeskPaint has all the 
toots to get the job done, it doesn't lend 
itself to a very fluid style of work. For 
example, to apply gradient fills, I had to 
enter a setup window cluttered with a 
set of preset options for fill direction, 
density, and so on. Going through atl 
those options takes time, and the results 
were not always what I expected. So I 
had to go back imo the setup procedure 
and try again. In other programs, I sim¬ 
ply clicked on an area to be fidled and 
dragged out a line to indicate the direc¬ 
tion of the gradation. Simple and ele¬ 
gant: That 1 s how it should be. 
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Studio/32’s gradient fill created 
unwarned "castoffs, tr as seen in the 
foreground figure *s jacket. 


Oasis was not to my liking at all. 
First, there is no magnifying glass, so I 
did all my work in one size. Although 
this is not a disaster, it’s nowhere near 
as easy as being able to zoom into an 
area and work up-close on details. The 
program is also extremely slow. I found 
myself spending a lot of time waiting 
while Oasis struggled with some sur¬ 
prisingly simple tasks. 

1 found the gradient fill the most dif¬ 
ficult to use. For this and other func¬ 
tions, you must define an area by trac¬ 
ing it with a lasso or a marquee before 
the program applies the effect. I can't 
imagine anything more cumbersome. 
To create the gradation in the sky, I had 
to wipe out the entire upper portion of 
the picture, including the horizon, then 
create a filled rectangle, and finally re¬ 
draw everything back over it. 

But Oasis's methods for controlling 
transparency levels and brush sizes are 
very nice. Both methods use a small 
window in a lower comer that you sim¬ 
ply click on and enter a number. It 
would have been nicer still to have a 
slider, like the one in PixelPaint, but 
this was still a nice feature. 

The tools worked well, but it sure felt 
tike more work than it was worth. If I 
really wanted to put in that kind of 
labor, Td drag out my oils and canvas; 
at least I'd be able to smell the paint. 


Roger Goode studied painting at the Art 
Students League of New York and has 
been an art director for two computer 
magazines . He now is the principal of 
the Proper Pup Studio, a graphic arts , 
desktop publishing, and illustration stu¬ 
dio in Hillsborough, New Hampshire. 
You can reach him on BIX c/o "editors. ” 



Handle your memory 
hogs while preventing 
system lockups. 


15425 N, Greenway’Hayden Loop, Suite A-100 • Scottsdale, Arizona 85260-9817 ■ (602) 483-1983 

3? 1991 MEMREL Corporation , Parity+Plus b b registered trademark ol MEMREL Corporation. Alt other products mpniin.ni'd an? 
trademarks or mRistfnd i radem arks of ihdr respective manufacturers. A copy at the warranty may be obtained from MEMHEL 
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MEMREL 


CORPORATION 

Reliable memory for personal computers 


The larger your 
computers memory, the greater 
the frequency of system lockups 
due to random bit errors. 
Parity+Plus is the only PC-AT 
add-in memory board that uses 
mainframe technology Error 
Detection and Correction (EDAC) 
to prevent lockups 
when running 


+ Compatible with DOS, OS/2, 
UNDC/XENIX, Windows 3.0. 

+ Directly provides extended 
memory for your PC-AT. 

+ Compatible with the LIM 
EMS 4.0 expanded memory 
standard by using included 
software. 

+ Easy installation. 

+ Five-year limited ftwilyfy 
factory warranty. 

+ 15-day money back guarantee. 

+ Same day shipping available. 


spreadsheets, databases, desktop 
publishing, and CAD-CAM. 

+ On-board Error Detection and 
Correction prevents system 
lockups because it corrects bit 
errors during memory access. 


To place your order or for 
more information, call MEMREL 
toll-free at 800-255-2328 or 
fax orders to 602-483-8139. VISA 
and MasterCard accepted with 
no surcharge. 


□ 2MB with EDAC .$295 

□ 4MB with EDAC .$395 

□ 8MB with EDAC .$595 

□ 16MB with EDAC.$895 


Manufacturer s suggested list price. Prices subject to 
change due to the volatility of the DRAM market. 


Circle 186 on Inquiry Cord (RESELLERS: 189). 
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24-BIT PAINT PROGRAMS 



Color MacCheese 


Color MacCheese shows off 
its handy palette window just 
above the tke color wheel 
window (lower right}. The 
sunset sky was done using a 
gradient fill. 


T he documentation of this package is 
like Zen in the Art of Archery: At first 
glance, both look too brief to cover their 
subjects adequately- In the case of Color 
MacCheese, though, the software’s in¬ 
terface is so intuitive you’ll be able to 
navigate through the program with only a 
few retreats to the manual* 

Color MacCheese capitalizes on the 
windowing system built right into the 
Mac, Thus, you can resize the canvas 
window and move tool windows any¬ 
where on the screen. Color MacCheese 
offers a “handy palette” in a small win¬ 


dow that provides a scrollable view into a 
subset of all available colors and pat¬ 
terns. You can add to the palette by se¬ 
lecting a region with either the lasso or 
the marquee selection tools and activat¬ 
ing an entry on the selection menu. Simi¬ 
larly, you can remove anything new you 
add to the palette and easily customize it 
to hold colors and patterns for a specific 
drawing. 

Color MacCheese T s color wheel is per¬ 
haps its best feature. In a single 2-inch- 
square window, the entire color spec¬ 
trum is available to you. You control a 



DeskPaint 


Although it’s a DA t 
DeskPaint offers some 
profession al featu res, such as 
color control, shown here * 
The slider at the lower left 
controls the transparency of 
the “ink ” used in a blend 
operation , and the palette at 
the bottom lets you choose 
colors nearest the last color 
used . 


H ere’s a Mac 24-bit painting package 
with a unique twist: It’s a desk acces¬ 
sory (DA). While some painting applica¬ 
tions weigh in at hundreds of kilobytes or 
more, DeskPaint is a svelte 99K bytes of 
tight 68000 code. Despite its trim size, 
DeskPaint easily matches the capabilities 
of the bigger painting applications. It can 
produce both black-and-white and color 
artwork in different pixel sizes, it can 
read and save files in several formats (in¬ 
cluding TIFF), and it offers excellent 
printing controls. One drawback is that 
DeskPaint supports only the RGB color 
model. 


DeskPaint is also fast: It whipped 
open a 1.6-MB TIFF file in 12 seconds 
flat, while other painting applications 
took 43 seconds or more. The package 
achieves this speed by jamming every¬ 
thing into memory, so you’ll need lots of 
RAM to work with large documents. 
However, when we zoomed in and began 
editing a 24-bit image using DeskPaint’s 
split-window mode, we found that the 
pixel updates occasionally got sluggish* 
The DA can perform good blends, al¬ 
though you’re limited to two colors* A di¬ 
alog box lets you set the blend direction 
and preview the results. You can control 


roving cross hair within the color wheel. 
On the circle’s right is a graduated scale 
ranging from light to dark, its hue set by 
whatever color you’ve chosen. 

The ability to perform blending and 
smoothing seems less developed in Color 
MacCheese than in the other packages. 
The blending tools you’ll reach for most 
are the rake, which “stirs” pixels be¬ 
neath the tool, and the water drop, which 
runs adjacent colors together. When you 
create graded fills, you can specify a di¬ 
rection for the flow of the fill as it blends 
one color into another. We found it diffi¬ 
cult to lend a three-dimensional aspect to 
items using a graded fill because the 
blending is done in a linear fashion. 

There’s also a special highlighted fill* 
Its effects are pleasing to look at, but the 
process consumes time and memory* It’s 
handy if you want to create rendering ef¬ 
fects, such as a bright spot on a 3-D 
solid. For simple shapes like a circle, the 
algorithm does a good job of yielding an 
object that looks like a sphere. 

All in all, the creators of Color Mac¬ 
Cheese deserve high marks for clever de¬ 
sign tools and for their efforts to create a 
powerful application with a simple inter¬ 
face. And best of all, the package comes 
at a price that’s affordable: $99. 


the transparency or opacity of colors (in¬ 
cluding blends) as they are applied to the 
artwork* There are also tools for skewing 
or distorting portions of the artwork. In¬ 
terestingly, DeskPaint sports an Image 
Control dialog box, where you can adjust 
the artwork’s contrast or colors in much 
the same way that you can with retouch¬ 
ing software* 

The page layout function lets you ad¬ 
just the document’s dpi setting (includ¬ 
ing values for typesetters, not just color 
PostScript printers), scale, and pixel 
size* Other printing functions include 
previewing the output and cropping the 
artwork* But we encountered errors 
when attempting to print artwork that 
was deeper than 8 bits to a PostScript 
printer. Zedcor’ s tech meal-support staff 
was helpful as we discussed the problem 
and tracked it down to a bug in the pro¬ 
gram’s printing code. Now aware of the 
problem, Zedcor promises a fix. 

Currently, DeskPaint doesn’t support 
the Wacom tablet’s pressure feature, al¬ 
though this is planned in a future release. 
While it doesn’t have zillions of special 
effects, DeskPaint is quite versatile. As a 
DA, it’s always there at a moment’s no¬ 
tice. And there’s nothing wrong with the 
price: $199.95 buys you both DeskPaint 
and DeskDraw, a drawing DA. 
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“When I bought my TARGA. board 
back in ’85, it was the 
most sophisticated product 
on the market. It still is.” 



created by Jonathan Herbert, using the TARGA board 
with TIPS*, RIO™ and T0RAS™. For more information contact 
Jonathan Herbert at (718) 383-1251. 



Jonathan Herbert 

Computer 

Illustration 

New York , New York 


bought one of 
the first TARGA 
boards ever 
made. Now, 
there are lots of 
other boards on 
the market,, but 
I've never given 
them a second 
look” 


Just look at us now. Today’s TARGA+ supports multiple platforms, 
including PS/2, and multiple display resolutions in both interlaced and 
non-interlaced modes. And, with our new VGA overlay feature, you can 
superimpose VGA graphics directly onto your non-interlaced output. Looks 
like we’ve done it again. 

introducing the Truevision TARGA+. The next generation TARGA for the 
next generation TARGA user. 



WlkUEVlSION* 

Providing Solutions With Vision™ 


Call 

800-858-TRUE 


For more information 


7340 Shadeland Station, Indianapolis, IN 46255 

I INTERNATIONAL: Canada 416/940-0727 France 33-1 -3-952-6253 Italy 39-2-242-4551 

Switzerland 41-1 -825-0949 U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other 617/229-6900 

RIO (uidTOf^S are trademarks of AT&T Circl® 333 on Inouirv Card (RESELLERS? 334 L 


















24-BIT PAINT PROGRAMS 



Oasis 


Oasis can handle a variety of 
special effects, such as a 
gradient fill inside the text t as 
shown here , The tools can he 
configured for a wide range 
of effects, but , unfortunately, 
there *s no magnify or fatbits 
capability for detailed work , 


O asis ($795) is a latecomer lo the Mac, 
introduced last March, but a number 
of significant features make it a powerful 
contender in this crowded market. You 
can tear off tool palettes and some menus 
to arrange the layout of the screen to your 
taste. Similarly, using a matrix of attri¬ 
butes, you can adjust the size and density 
of the painting tools. This feature lets 
you modify the tools 1 behavior so that 
you can paint with the electronic equiva¬ 
lent of pastels, inks, pencils, oils, or wa- 


tercolors. With a Wacom tablet, you can 
further configure the tools so that ink 
flow and smears vary for realistic ef¬ 
fects, For example, we set up the eraser 
tool so that it stripped off varying levels 
of color. The final results looked just like 
a pastel sketch on which we had used a 
rubber eraser. We achieved the most re¬ 
alistic color-pencil effects using this 
package. 

Oasis also has a slew of special ef¬ 
fects. For example, you can flow a gradi¬ 


ent fill within text characters to produce 
a logo, A “lightbox” function lets a 
background scanned image show 
through dimly so that you can trace over 
the image or copy portions of it using a 
reveal function. An emboss effect lets 
you give a stamped appearance to an 
image, and you can control the lighting 
direction to vary the results. Oasis works 
with Truevision’s NuVista and Nu- 
Vista+ video boards and with Raster- 
Ops’s 364 video boards to capture live 
NTSC video. It also can use software 
modules to operate color scanners. 
Oasis’s features would have made it an 
easy winner except for two problems. 
First, printing support is limited: You 
can’t adjust the document beyond 72 dpi, 
which makes scaling for printing diffi¬ 
cult. Even worse, there’s no zoom func¬ 
tion. There’s simply no way to tweak the 
artwork at the pixel-by-pixel level. If you 
cannot adjust the artwork as it stands 
on the screen, you’re stuck. Time Arts 
promises that version 1. i (due this sum¬ 
mer) will have a magnifying function. 
We hope so, because this fatal flaw crip¬ 
ples what stands to be a fine painting 
application. 


Introducing 
Pocket Edition" 
2400 


The people who 
wrote the hook on 
modems proudly 
present the Pocket 
Edition. The first Hayes modem specially 
designed for people who use laptop and 
notebook computers. 


Weighing In at a slight three ounces, the 
Pocket Edition 2400 comes with everything 
you need to take it on the road-a 9-pin 
connector, cables, a handy carrying case, 
and our simplc-to-use Hayes Smarlcom EZ 
communications software. 

And. because it gets all its power from the 


phone line and your computer's serial po 
you 'll never find yourself searching for ai 
outlet to plug it into. 

The Pocket Edition is incredibly compi 
yet it contains many of the features you 
expect from our “full-size" Hayes modem 
It’s ideal for working remotely with your 



























24-BIT PAINT PROGRAMS 


C ompared to the other painting appli¬ 
cations, the $695 Pixel Paint Profes¬ 
sional is an old-timer: It started shipping 
in 1989, While it's starting to show signs 
of age, Pixel Paint Professional still has 
some features, such as the ability to print 
separations, that are unmatched by even 
the latest entries in the 24-bit paint 
competition. 

If you first mastered Mac graphics 
using MacPaint, you'll find PixelPaint 
Professional 1 s tools and behavior simi¬ 
lar. It has good fill controls and an army 
of special effects, such as emboss, neon, 
and fractal. You can toggle these effects 
off or on individually for each tool. Drop 
shadows, whose position and color you 
can set, can be applied to many graphics 
operations. 

You can zoom in on an image to work 
on fine details. A “split screen” mode 
lets you view your changes to the artwork 
at normal size while you work on a mag¬ 
nified section of the image. You adjust 
the dpi setting of the document by click¬ 
ing on a setting at the window's bottom. 
Clicking on a bar at the top of the paint¬ 
ing window opens a palette, where you 
choose colors or mix custom blends. An- 


PixelPaint Pro 


Despite its age, PixelPaint 
Professional has many 
features that rival those of 
later painting applications. 
You can use different color 
models, mix colors, or choose 
neighboring colors while 
painting. It also can produce 
color separations . 



other button controls masking. You cre¬ 
ate masks by painting into a window or 
by copying a section of artwork from the 
Clipboard. 

PixelPaint Professional is not without 
a few annoying quirks and limitations. It 
lets you work on only one document at a 
time, and its response to screen updates 
and tool action can sometimes be slug¬ 
gish, TIFF files are limited to gray 
scales. 

Despite these quirks, PixelPaint Pro¬ 


fessional is the only package we looked at 
that can print color separations—a must 
for some applications. It also provides 
support for the Pantone color-matching 
system (PMS). Based on our look at a 
beta version of PixelPaint Professional 
2.0, which should be shipping by the 
time you read this, the new version prom¬ 
ises many improvements, including the 
ability to handle 24-bit TIFF files and 
support for the Wacom tablet's pressure 
feature. 

continued 


mpany's computer system. It keeps you in 
mch with electronic mail. You can even use 
to deliver a FAY with an on-line service. 
And while the Pocket Edition was created 
t people on the go, Us also a great space- 
wer lor those who stay at home. 

At the suggested retail price ot $179 


(and with our unique Hayes performance 
warranty and money-back guarantee), 
you’llfind the Pocket Edition extremely 
easy on your pocketbook. 

Por more information about the new 
portable Pocket Edition 2400, call us at 
1-800-635-1225. 


It’s lime you gave your laptop a new 
traveling companion. 

©Hayes' 

Our technology has the computer world talking 
More than ever 















24-BIT PAINT PROGRAMS 



Studio/32 


Studio/32 lets you tear off 
certain tools, such as the 
Palette t Magnify/Reduction, 
and Gradient tools. You can 
set the document *$ dpi easily 
for exact printing control. 


T his $695 painting application has a 
voracious appetite for RAM; In 24-bit 
mode, Studio/32 requires 5 MB of RAM 
right out of the gate. Along with this huge 
initial memory demand, Studio/32 also 
creates a disk-swap file for virtual mem¬ 
ory management when you're working 
with large pieces of artwork. As a result, 
performance slows to a crawl. 

Tear-off palettes provide you with 
ready access to such tools as the magni¬ 
fication and color selectors. This means 


that you won't have to constantly be mov¬ 
ing the mouse to the left side of the 
screen. 

You can configure the magnification 
selector to work in an expanded view of 
the artwork or in a split-screen view that 
shows both the magnified area and the 
artwork at normal size. At first we found 
the gradients selector confusing to work 
with, but then we discovered that drag¬ 
ging the slider onto the gradient bar sets 
up the color blends. Gradient blends can 


have several different color blends, so 
you can easily create imitations of the 
gleam of metal pipes or mirrors, for ex¬ 
ample. In addition, the Blend, Sharpen, 
Smudge, Antialias Brush, and Airbrush 
tools all support the Wacom digitizing 
tablet's pressure feature. 

Studio/32 also offers you a variety of 
special-effects capabilities, including 
embossed text, shear and skew opera¬ 
tions, shadow effects, and a unique “ de¬ 
fine perspective" function that fills a 
plane with a user-defined pattern. Mask¬ 
ing operations can make use of a selec¬ 
tion of colors (e,g., all the colors in a 
painting of a red Trans-Am) and a toler¬ 
ance level (i.e., how closely a color in an 
image matches the color that you have 
selected), 

Studio/32*s support for printing is 
good. You get the advantage of PMS, and 
changing the document’s dpi setting is 
just a menu selection away. You simply 
preview the print page and choose Post¬ 
Script, color PostScript, or QuickDraw 
printing mode. You can even use binary 
PostScript, which requires less data sent 
over the network and makes for faster 
printing. 

continued 


Graphics Co-Processors 

PC Tech manufactures a full line of Texas Instruments 34010 
and 34020 based PC compatible graphics co-processors. 

34010: Monochrome 2048 x 1536, MDA/CGA emulation 
Color 1280 x ] 024. VGA pass-through 
Micro Channel 1400 x 1024, VGA capture 
34020: Color 1280 x 1024, VGA pass through 

TMS34082 optional, with 128k private static RAM 
TIGA: Supplied with all boards 

Microsoft Windows 3.0 TIGA driver standard 
AutoCAD ADJ 4.1 display list driver optional 
CCHT G3 and G4 decompression optional 
0 compiler and 340X0 assembler available 

Call, write, or FAX PC Tech for complete specifications, 
benchmark results, and retail or OEM terms. All PC Tech 
products are available In complete systems as well as com¬ 
ponents for retail, OEM, and private label sales. 

PC Tech also designs and and manufactures high perfor¬ 
mance PC compatible motherboards and passive backplane 
CPUs based on the 386SX, 386DX, and 486 processors. 


Don’t Move! 

without telling 

BYTE 

Clip out form below 
and mail to: 

BYTE Magazine 
P.O. Box 555 
Hightstown, NJ 08520 

■ - - ---- 

At least 8 weeks before you move, please give us your 
new address and/or name change 

(Please Print) 

New address, name 

Name____i 


Address 


Aut. 

Citv 

State 

Zip 



Designed, Manufactured, Sold and Serviced by: 


Voice . . .(612)345-4555 
FAX . . . .(612)345-5514 
Modem . .(612)345-4656 

907 N. 6th St., Lake City, MN 55041 

PC Tccti & a trademark of PC Tech, Inc. Other brand and product names are trademarks or 
registered trademarks of their respective companies. 
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OPTIQUEST NON-INTERLACED MONITORS. 



Screen Sm 

Ihjl Pilch 

Highest 

Resolution 

72Hz VESA 
Standard 

Optiquest 

1000 

14" 

.28 

IS124X76K 

non-interlaced 

yes 

Opaques! 

2000 

15" 

.28 

1 024X76K 
non-truer heed 

yes 

Optiquest 

4000 

17” 

.26 

1280 X 1024 
non-interlaced 

yes 

Optiquest 

5000 

21" 

.31 

1280 X J 024 
non-interlaced 

yes 


You don’t have to look hard 
to see the windows with the new 
Optiquest 1000 non-interlaced 
color monitor Its flicker-free 
high-resolution images make it 
the perfect partner for today’s 
demanding software applications 
like Microsoft" Windows 3,0/ 

The 14" Optiquest 1000’s ,28 
dot pitch and maximum resolution 
of 1024 x 768 non-interlaced deliver 
razor sharp text and graphics. 
Unlike interlaced monitors, 


the Optiquest 1000 continually 
refreshes every pixel on every 
Line. The result, remarkable 
clarity and a flicker-free picture. 

VGA, Super VGA and 
IBM 8514/A compatible, the 
Optiquest 1000 also features ait 
infinite palette of colors. 

And for clear, sharp images 
on a larger scale, ask about our 
15", 17" and 21 n non-interlaced 
color monitors utilizing Optiquest T s 
flat-square technology, 

OPTlijUEST™ 

The Non-interlaced Company,*, 


Non-interlaced monitors from 
Optiquest-The Non-interlaced 
Company’.’ 

See us at Booth W2647 

®Wi n dows World ’9i 

Tte Official Coniettna art Exposition tot Wndfrvs Computing 

of SPRING 

May 20-23.1991 • Atlanta, Georgia 


Optiquest. Inc.. 9830 Alburtis Avenue. Santa Fe Springs. CA 90670. (213) 948-1185. Fax {213) 949-2231.(800) THE-OPTI 

AIJ product names ujtf repislCied trademark h or Iradcntiidu of llicir respective mnirufaciuieEV 

Please see our list of resellers on page 330. 
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State-of-the-Art PC Art 

Cal Vornberger 



Because it is vector based and infinitely scalable, Lamina *s 
font-creation ability excelled compared to the bitmapped fonts 
in the other two PC programs. 


H aving beta-tested my 
fair share of graphics 
programs, T am well 
acquainted with the 
idea of a “bug report.” I 
sometimes wonder whether 
there really might be some 
insects that thrive on the sil¬ 
icon in computers. This idea 
inspired my work “Bug Re¬ 
ports” (see the screen). 

In giving these 24-bit 
paint programs a thorough 
workout, I tried to create the 
type of image that might be 
found in a production envi¬ 
ronment and to use tools and 
techniques that 1 incorpo¬ 
rate in my work. From with¬ 
in TIPS, I used a video cam¬ 
era to capture the image of a 
circuit board with a chip 
pulled from its socket. I 
saved it as a TIPS “window.” The illus¬ 
trations also make use of freehand 
drawing tools, masks, gradations, and 
other digital drawing techniques* I sent 
the three “Bug Reports” images for out¬ 
put to 35mm slides (at 4000 lines of res¬ 
olution) to Graf Werk in New York City, 
which used an Agfa Forte system. 

While the version of Lumena I tested 
came bundled with the Hercules Graph¬ 
ics Station card and is called Hercules 
Art Dept., it is virtually identical to the 
stand-alone version from Time A rts that 
I have been using for the last four years 
in my commercial work. 1 also teach 
computer illustration at the Pratt Insti¬ 
tute in Manhattan, where Lumena and 
TIPS are the mainstays of our computer 
illustration curriculum. When I began 
writing this review, 1 was not at all fa¬ 
miliar with Tempra. The version that I 
tested was designed to run only on the 
Hercules board. Its similarity to TIPS 
made it easy to learn. 

Type Control 

Smooth gradations from one color to an¬ 
other are a basic function of all three 
programs, Tempra, however, gives the 
designer greater control over the type, 
direction, strength, and amount of dith¬ 
ering used in creating gradations. You 
can vary the amount of dithering be¬ 
tween colors to create smooth transi¬ 


tions or stonelike textures. This tech¬ 
nique worked well for the simulated 
stone in the border (see small screen 
shot). 

Tempra also lets you employ this type 
of dithered gradation as a tint or wash 
with varying degrees of transparency. I 
used this technique to texture the main 
background in the Tempra illustration 
by laying down a nondithered gradation 
and then going over the original grada¬ 
tion with one that used the same colors, 
in the opposite direction. I set dithering 
to “full” and used a very slight tint 
level. This ability to transparently layer 
effects on top of each other lets design¬ 
ers create many interesting textures and 
add depth to an illustration. 

Another feature I like about Tempra 
is its ability to open other file formats, 
notably TARGA, PCX, TIF, and PC 
Storyboard. It can also save in all those 
formats except PC Storyboard. I opened 
my image of the chip coming out of its 
socket (saved in TIPS window format) 
directly from within Tempra. I had to 
resave the window as a TARGA file, 
however, to open it in Lumena. 

Lumena is in a class by itself. The 
program has an overwhelming number 
of tools, modes, and other image-pro¬ 
cessing effects. I spend the better part 
of a semester teaching Lumena at Pratt. 

The program has no Undo function 


per se, Lumina does let you 
make buffers that serve as 
temporary holding places 
for your work. You must re¬ 
member to continually save 
to the buffer as your work 
progresses. If you make a 
mistake, you can retrieve 
from the point at which you 
last saved to the buffer. You 
can also have multiple buf¬ 
fers and cut and paste from 
one to the other. 

The real power in Lu¬ 
mena comes from its ability 
to combine drawing tools 
with different modes to 
create hundreds of interest¬ 
ing effects. Lumena also 
can import various alien file 
formats but saves in its 
unique PIX format. There is 
an option to save in TGA or 
TARGA format. 

Venerable TIPS 

If Lumena is king of the high-end paint 
programs, then TIPS is its grandfather. 
Venerable and stable, TIPS has been 
around since the TARGA board's begin¬ 
nings. It still acquits itself well. While it 
is nowhere near as complex as Lumena, 
all tools and functions arc logically laid 
out in the menus, 

TIPS gives you all the standard draw¬ 
ing tools plus gradations, blends, tints, 
and a range of other effects. The mask¬ 
ing tool is very effective. I liked TIPS’s 
masking feature the best out of all the 
programs. You can turn on the masking 
function and draw a mask with any of 
the drawing tools (e.g., filled rectan¬ 
gles, hollow circles, and brushes), TIPS 
also lets you turn on dithering for grada¬ 
tions, although its dithering is not as 
coarse as Tempra's. TIPS has a handy 
Undo function. 

Of these three programs, Lumena is 
best when it comes to font manipulation. 
Its fonts are vector based and infinitely 
scalable, and can even be saved in a vec¬ 
tor file for cleaner output. Both Tempra 
and TIPS use bit-mapped fonts, but 
Tempra doesn't do a very good job of 
font scaling. There isn't a great range of 
font sizes in Tempra, and when I scaled 
down my choice to the size I wanted, 
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Tempra offered the best control of 
gradations among the three PC 
packages * It also did an excellent job 
of creating textures like this simulated 
stone. 


text became ragged. TIPS has a greater 
choice of fonts and seems to anti a lias 
scaled fonts better. The programs let 
you do gradations easily within fonts, 
and all support font antialiasing. 

I sorely missed in the Hercules ver¬ 
sion of Lumena the ability to zoom in 
and out using the keyboard. I find it 
much easier to press a function key to 
zoom in on a particular area of my 
drawing to do small touch-ups than to 
select a menu item and drag a bounding 
box around the area to be magnified* 
Lumena is best used with a graphics 
tablet. You can get by with a mouse in 
both TIPS and Tempra, although both 
work well with a tablet* 

One pet peeve I have about TIPS and 
Tempra is their modality. Often I have 
to click through too many menu layers 
to get to the tool or effect I want. One 
reason l like Lumena so much is that its 
menu system has an immediacy. I can 
“flick” off my drawing screen and onto 
the menu screen, change my tool, and 
be back at work in a lot less time than it 
takes to click through several layers of 
menus in Tempra and TIPS. 

My dream 24-bit paint program 
would combine the best of these three. 
Is such a thing possible? I don't know. 
Do spiders eat silicon? 


Cal Vornberger is a principal in Tumble 
Graphics and Animation, Inc., a New 
York City design firm that specializes in 
interactive multimedia presentations as 
well as 2-D and 3-D animation. Vom- 
berger is on the faculty of the Pratt Insti¬ 
tute in Manhattan, where he teaches 
computer illustration and multimedia 
production , You can reach him on BIX 
as “cvorriberger ." 



All video display terminals (VDTs) emit electromagnetic radiation (EMR) through the 
screen. The photo on the left is a visualization of EMR in red from the screen. The photo 
on the righi shows that the NoRad Shield™ virtually eliminates screen-emitted E-Field 
EMR and better than half of magnetic EMR * 


IMoRad 

Radiation Shield 

No One Comes Close 


E-FIELD SHIELDING TECHNOLOGY COMPARISON TO 1 GHz 



CARBON MESH GLASS/ACRYLIC NORAD SHIELD 


Figures are based on independent lab tests conducted to Military Specification 
MIL-5TD 285 of the NoRad Shield™ and other commetcially available 
radiation-blocking screens. 

No other VDT screen comes close to the NoRad Shield when 
you’re talking about blocking electromagnetic radiation (EMR). If 
you’re thinking of buying a radiation shield, consider the facts: 
•Only the NoRad Shield blocks virtually all E-Field EMR* 

•Only the NoRad Shield blocks magnetic EMR* 

•And, the NoRad Shield discharges the static field while 
eliminating glare and reflections. 

The NoRad Shield - simply the best radiation shield available. 
Compare and you'll see that no one else even comes close. Call for 
free product information. 


* Easy to install 

* Color or 
monochrome 

* Available in sizes 
to fit virtually all 
monitors, displays 
and terminals 

*99 9999% electric (E field) attenuation from 60 Hz to I GHz. 
‘Greater than 60% magnetic (H Field) attenuation above 30 KHz. 
NoRad Shield Es a trademark of NoRad Corporation. 



IMoRad 

IN USA: 

800-624-8999 Ext. 498 
NoRad Corporation 1549 11th St. 
Santa Monica. CA 90401 

213-395-0800 
Fax: 213-458-6397 
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24-BIT PAINT PROGRAMS 



Lumena T s canvas window is 
separate from its tools 
window. Here, the palette 
and mixing window is on¬ 
screen , 


Lumena *s toolbox appears on a 
monochrome display. (You need both 
color display and monochrome display 
to run Lumena.) 


Lumena 


L umena, a PC program, needs the 
"right stuff" to run effectively, in¬ 
cluding at least 2 MB of EMS 3.2 mem¬ 
ory. The version we tested required the 
Hercules Graphics Station Card ($3995 
for the bundle, as tested; $2495 for the 
software only), as well as a monochrome 
adapter. 

Why two displays? Lumena doesn't 
offer pop-up menus. The display con¬ 
nected to the Graphics Station becomes 
your canvas, while the monochrome dis¬ 
play is your command control console- 
sort of a toolbox. 

During operation, the cursor is active 
on either the canvas display or the control 
display. You toggle between the two by 
pressing the space bar or by moving the 
pen off the digitizing pad. (The second 
technique of switching screens uncov¬ 
ered an annoying feature of Lumena. 


Whenever we let the stylus wander or 
even tilted it in the hand, the system 
would flip the cursor to the alternate dis¬ 
play and emit an irritating beep.) We 
used the space bar because we occasion¬ 
ally lost the cursor in digital limbo when¬ 
ever we moved the stylus off the bitpad. 

We’re not convinced that Lumena’s 
dual-display arrangement is better than a 
single-display system. You might argue 
that the Lumena system allows you to 
view an entire uncluttered canvas screen. 
However, other packages work quite well 
with one display. 

Although you can use a mouse, the 
documentation strongly discourages it in 
favor of using a digitizing pad. Actually, 
we found the software wouldn’t respond 
to a Microsoft Mouse clone; we had to 
switch to a true Microsoft Mouse. Then 
we noticed "blind spots" on the canvas 


display. These were pixel-wide horizon¬ 
tal stripes that the mouse pointer refused 
to land on. We gave up on a mouse and 
switched to the GridMaster pad. 

Lumena’s copy-protection technique 
is too protective. Included in the package 
is an EPROM chip. You have to open 
your machine, pull out the Graphics Sta¬ 
tion card, locate its BIOS EPROM, and 
replace it with the new chip. Apparently, 
that chip has been programmed with a 
serial number that corresponds to a serial 
number hidden in your copy of the Lu¬ 
mena software. When you execute Lu¬ 
mena, the software checks its serial 
number against the one in the EPROM. 
Beyond being a pain in the neck, this pro¬ 
cedure is one more thing to go wrong. 

In operation, we found that Lumena 
suffered two great flaws. First, while its 
fatbits appear in a kind of pop-up win¬ 
dow, changes you make in the magnified 
view do not appear on the canvas until 
you close the pop-up window. (Cancel¬ 
ing the pop-up window causes Lumena to 
“forget" any changes you have made,) 

Worse is Lumena’s lack of a true undo 
function. You’ve got to train yourself to 
regularly save images to disk. Fixing 
your picture after a slipup is then a mat¬ 
ter of reloading the image file. Heaven 
help you if you’ve got a slow disk drive. 
This also discourages experimentation, 
which is critical in using paint packages. 

One advantage of Lumena is that the 
palette window can remain on-screen 
while you’re working, so you can dip into 
the palette to pull up a new color. This is 
in contrast with the other PC paint pack¬ 
ages that keep the palette attached to the 
tools menu, which forces you to close the 
pop-up tools and palette menu while you 
are painting. 



Tempra 


Tempra's zoom window 
magnifies the top of a tree. 

The smaller rectangle off to 
the right picks the area to be 
magnified. Notice that 
Tempra \s color palette bar is 
available across the bottom of 
the display. 


T empra ($495) is a one-screen package 
for the PC with its own windowing 
system. We tested it with a two-button 
mouse (Tempra also accepts Summa- 
graphics-compatible tablets, including 


the GridMaster) and the Hercules Graph¬ 
ics Station card. Pressing the right mouse 
button calls up the Tempra menu, which 
is composed of the tools menu and the 
palette bar. From there, menu buttons 


call up individual functions and their as¬ 
sociated parameters. For example, one 
menu button accesses draw functions, 
such as freehand drawing and geometric 
shapes. 

The color map lies below the pop-up 
menu. It’s a rectangular bar of 256 col¬ 
ors. Clicking on any selection makes that 
color the current painting color. While 
you’re working, Lumena’s pop-up menu 
disappears, taking the color palette with 
it. Some users could be distracted by 
switching between the canvas and the 
menu to get colors; we were not bothered 
by it. 

You alter the current color by clicking 
on the color icon. This activates the color 
menu, from which you select one of four 
color models to “mix" a custom color. 
Through the color menu, you can build a 
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Tools and Terms: 

A True-Color Glossary 


airbrush A fine-mist paint tool used 
to create halos, fog, clouds, and similar 
effects. Most paint programs let you 
control the size and shape of the applica¬ 
tion area. Some packages provide a 
transparency adjustment that deter¬ 
mines the density of the applied color. 

antialiasing A biending ef¬ 
fect that smooths sharp con¬ 
trasts between two regions of 
different colors. Properly done, this 
eliminates the jagged edges of text or 
colored objects. 



drawing tools The means of creating 
freehand lines or basic geometric 
shapes. Paint packages often provide an 
ellipse-drawing function as a variation 
of the circle (or vice versa) and a square- 
drawing function as a variation of the 
rectangle. Virtually all packages offer 
filled geometric figures, the fill item 
being either a solid color or a pattern. 


r 


fatbits Extreme magnifica¬ 
tion of individual pixels to 
allow easy pixel-by-pixel 
editing of images. 


HSV A color model based on hue, sat¬ 
uration, and value. Hue specifies the 
color, as in the HSL model. In this 
model, saturation specifies the amount 
of black pigment added to or subtracted 
from the hue. Value identifies the addi- 
lion or subtraction of white pigment 
from the hue. 

lines The line tool draws straight 
lines, typically from point to point. 
Most paint packages let you continue 
lines in a fashion that permits rapid cre¬ 
ation of polygons. 


k. 

blend The smooth transi¬ 
tion from one color to an¬ 
other. Blending tools give a 

R 

fills Designated areas that 
are flooded with a particular 
color. Most paint packages let 

if 


realistic look to a drawing, especially if 
you want to create a smooth shadow. 

brush A paint package's most basic 
image-creation tool. Most packages let 
you select a variety of sizes and shapes. 
Many let you customize shapes. 

CMY A color model used by the 
printing industry that is based on mix¬ 
ing cyan, magenta, and yellow. It's also 
referred to as CMYK, with the K denot¬ 
ing black. The K was added after print¬ 
ers discovered they could obtain a dark¬ 
er black using special black colorants 
rather than by combining cyan, magen¬ 
ta, and yellow alone. 

color model A technique for describ¬ 
ing a color (see CMY, HSL, HSV, and 
RGB). 

curves and arcs Paint packages han¬ 
dle curves and arcs in a variety of ways. 
Examples include spline curves, where¬ 
in you specify a series of points and the 
package draws a curve that smoothly 
approaches those points, and “three- 
point” curves, in which the first two 
points anchor the ends of the curve and 
the third selects the apex. 


you create geometric shapes in filled 
form. All packages also let you fill ir¬ 
regular closed regions. Two types of 
such fills exist: A seed fiU floods all 
connected regions with the color speci¬ 
fied by the mouse or stylus pointer; a 
boundary fill floods a color until the al¬ 
gorithm encounters a specified bound¬ 
ary color. 

MR gradient fill A fill com¬ 
posed of a smooth blend from 

l_I a starting color to an ending 

color. There are many variations on this 
theme. Most programs let you fill with 
patterns, some packages let you apply 
textures, and others have "smart" gra¬ 
dient fill routines that lend a three-di¬ 
mensional appearance. 

HSL A color model based on hue, sat¬ 
uration, and luminance. Hue is the attri¬ 
bute that gives a color its name (e.g., 
red, blue, yellow, or green). In this 
model, saturation refers to the strength, 
or purity, of the color. If you were mix¬ 
ing watercolors, saturation would spec¬ 
ify how much pigment you added to a 
given amount of water. Luminance 
identifies the brightness of a color. For 
example, full luminance yields white, 
while no luminance yields black. 


mask The electronic equiv¬ 
alent of placing transparent 
tape over selected regions of 
an image, a mask marks pixels that re¬ 
main unchanged by subsequent painting 
operations. For example, you might 
mask out a mountain range and add 
background clouds to the sky. In the 
final image, the clouds will appear be¬ 
tween the peaks. 

PMS The Pantone Matching System, 
a universal language for solid-color 
specification and reproduction. Colors 
defined by PMS receive a unique num¬ 
ber and mixing formula. Consequently, 
when artists specify a PMS number, 
they can be sure that the final printed 
product will match the chosen color. 

RGB A color model based on the mix¬ 
ing of red, green, and blue. 


shear A tool for di storting a 
selected area vertically or 
horizontally. 

skew A tool that slants a se¬ 
lected area in any direction. 


zo om (see fatbits). 
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Circle 47 on Inquiry Card (RESELLERS: 48). 
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THE MULTIMEDIA 
SOURCE 


■ 


Complete 
External CD-ROM Kit 



l Year 

Limited Warranty 


$499 


Other Multimedia 
Products Available 

Toshiba Model XM3201B Kit 
Internal CD-ROM.$629 

NEC Model CDR83 Kit 
Internal CD-ROM.$726 

Future Domain 168016-Bit 
SCSI l/F.$235 

IDE Jukebox, holds 
10 disk, up to 9 GB.$4995 

Pioneer Model DD-U5001 
Internal WORM Drive, 

650 MB.$2299 

Pioneer 650MB WORM 
Cartridge.$129 

Corel! Driver l/F Kit - 
WORM/Erasable.$399 

Pioneer 5.25” Multifunctional 
WORM/Erasable..$3999 

Sony M.O. SMO-D501 
DOS Kit.$3795 

Media Engine™ Audio 
Studio.$599 

PLUS MANY MORE I 


Cali for complete 

MULTIMEDIA CATALOG 


2500 W, COUNTY RD* 42 * #5 
BURNSVILLE, MN 5S337 

612/894-0595 


24-BIT PAINT PROGRAMS 


color spread by specifying two “end- 
points” in the color map, Tempra auto¬ 
matically alters the color-map entries be¬ 
tween the two endpoints so they evenly 
blend from one to the other. 

The zoom function activates a mov¬ 
able rectangle whose contents are magni¬ 
fied and projected in the zoom window* 
You can change the size of the rectangle 
in discrete steps, thus increasing or de¬ 


creasing the magnification. Although 
you can alter only single pixels in the 
zoom window, some effects (e.g., tint) 
are active. Furthermore, four tools asso¬ 
ciated with the zoom window—the most 
notable being “local undo”—allow you 
to undo any mess you've made in the 
zoom window. While you're working in 
zoom mode, you can observe the changes 
you make on the canvas. 
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TIPS 


A supernova illustration 
skows off some of TIPS*s 
blending and gradient-fiU 
capabilities. Notice that the 
menu and color palette must 
share screen space with the 
drawing. 


T ruevision's TIPS (for Truevision Im¬ 
age Processing Software) supports 
the TARGA+ video board, which makes 
it a more expensive alternative to the 
Hercules-compatible products. 

At a casual glance, you could easily 
mistake TIPS for Tempra. Both share the 
same general pop-up menu layout. The 
menu is a rectangle of square icons ar¬ 
ranged in a grid. The leftmost row of 
icons changes the remainder of the main 
menu into icons that represent lines, rect¬ 
angles, circles, and other function set¬ 
tings. Clicking on the rectangle icon 
leads you to a text submenu, where you 
can select attributes (e.g., whether or not 
the rectangle is filled). The menuing sys¬ 
tem is easy to learn; once you understand 
its underlying logic, you can navigate 
without problems. 

You select drawing colors from the 
TIPS palette bar, which stretches below 
the menu and gives you instant access to 
256 colors. TIPS logically groups the 
colors by hues. However, if you prefer, 
you can click on the current drawing 
color to call up a color-mixing menu and 
then fabricate a custom palette. Further¬ 
more, you can click on an on-screen pixel 
to make its color the current drawing 
color, 

TIPS's magnification capability is the 
easiest to work with of all the PC pack¬ 
ages. By pressing the FIO key, you in¬ 
crease magnification by a factor of 2. For 
image editing, TIPS can magnify the 
picture eight times—enough to enlarge 


individual pixels to discernible rectan¬ 
gles. The F7 key returns you to normal 
magnification. 

In other PC paint packages, working 
with a magnified image is sometimes re¬ 
strictive. But in TIPS you can smoothly 
scroll about the full canvas even in mag¬ 
nified mode. Because scrolling is hard¬ 
ware-assisted, working with fatbits is a 
joy rather than a pain. (You can also acti¬ 
vate the magnification while the menu is 
on-screen. This capability is especially 
useful if you want to home in on a spe¬ 
cific pixel to use its color as the current 
drawing color.) 

TIPS’s most unique drawing imple¬ 
ment is the fractal tool, which allows you 
to select a triangular region that acts as 
a frame within which TIPS generates 
hordes of fractal-guided triangles. The 
net effect simulates mountains or hilly 
terrain. Although we explored the fractal 
tool only peripherally, applying the pro¬ 
per fill routines could yield rapidly con¬ 
structed landscapes. 

TIPS comes with printer drivers for a 
variety of color printers. The documen¬ 
tation also points out that Truevision 
makes available a public domain printer- 
driver design specification. Knowledge¬ 
able programmers can use this to create 
custom printer drivers. 

Finally, although we didn't test it for 
this review, TIPS can work with the 
TARGA+ video board to accept live 
video and overlay the video with graph¬ 
ics images on-screen. 

continued 


274 BYTE* JUNE 1991 



































24-BIT PAINT PROGRAMS 



How to Choose 
the Right Color Application 


T here's a plethora of color applica¬ 
tions on the market, so it’s easy 
lo assume that you'll find one 
that suits all your needs* Unfor¬ 
tunately, this is not the case. 

The variety of applications speaks to 
the fact that color manipulation requires 
different tools for different jobs* We di¬ 
vided these jobs into three categories: 
painting, drawing, and retouching* 

Painting with Pixels 

Painting applications, the group we 
chose to evaluate in this review, handle 
artwork as a collection of pixels, or a 
pixel map. These applications operate 
much like the artist's traditional canvas 
and palette, with electronic tools func¬ 
tioning like their studio counterparts, 
Vou can select a hue from a color pal¬ 
ette, mix it with other hues, and then 
freely apply it to the screen by painting, 
smearing, or spraying. Many artists 
will find themselves on familiar ground 
when using painting applications. The 
great flexibility that this software pro¬ 
vides for laying down colors on the 
screen lets artists produce work with a 
distinctive style. 

The difficulty comes when you want 
to modify an image. For example, if 
you misplace a colored oval, it becomes 
part of the image and you cannot remove 
it easily. That's because everything in 
the image—including text—is simply 
pixels. If you erase the misplaced oval 
in a complicated illustration, the eraser 
tool removes all pixels, whether they 
belong to the oval or to the background. 
Text suffers as well, because it's re¬ 
duced to pixel patterns on the artwork* 
Furthermore, pixel maps undergo se¬ 
rious distortion when they're scaled 
down, either for printing or inclusion in 
a document. This occurs because infor¬ 
mation—pixels—must be discarded to 
reduce the artwork's size. You can re¬ 
duce printing distortion by printing the 
image at multiples of the output device's 
resolution—say 150 or 300 dots per 
inch* At such resolutions it's possible 


for the printer to reduce the size of the 
pixels themselves, rather than throwing 
them away. 

Drawing Programs 

Drawing, or object-based, applications 
treat artwork as geometric objects 
(hence the term object-based). These 
applications operate much like drafting 
tables, T-squares, and templates, in that 
specialized tools make circles, rectan¬ 
gles, and curves on the screen* You 
make color blends by selecting a start¬ 
ing and an ending color for an object 
and requesting a fill operation. 

The drawing application's advantage 
is that it provides you with precision and 
control over the artwork. As an object, 
an oval can be placed into position using 
electronic rulers and guides. Also, you 
can pick up and move a misplaced oval* 

Drawing programs create text as 
characters of a certain typeface and 
point size, so you can use outline fonts 
to display the text on-screen or down¬ 
load it to a printer for dean output. 
Since these programs describe artwork 
using geometric formulas, you can eas¬ 
ily resize the work with no loss of infor¬ 
mation. This also lets the artwork take 
advantage of high-re solution output de¬ 
vices such as typesetters. 

The disadvantage of these applica¬ 
tions is that drawing a picture requires 
that you define it as sets of objects, 
which can be a very rigid and confining 
way to draw. 

Image Retouching 

Finally, there are instances where you 
might want to work with an existing 
pixel-mapped image, typically from a 
scanner* You might want to crop the 
telephone lines out of a forest image or 
enhance the contrast in a catalog's prod¬ 
uct photo* Retouching applications han¬ 
dle these tasks. Like paint applications, 
retouching software works with pixel 
maps* It typically has few painting 
tools* However, the programs can mod¬ 
ify the color balance in a image, change 


its contrast, or apply filtering opera¬ 
tions to remove visual artifacts from a 
poor image* Since scanners supply the 
data that retouching software works 
with, many of these applications have 
special menus or software modules to 
operate them. 

Because we're evaluating painting 
packages here, we obviously won't be 
looking at drawing applications such as 
Corel Systems' Corel Draw (see Re¬ 
viewer’s Notebok* April), Adobe Illus¬ 
trator (see "An Artist's Old Tool 
Learns New Tricks,” February), or Al¬ 
dus FreeHand (see Short Takes, May). 
We qualified Adobe's Photoshop (see 
Short Takes, April 1990) and Letraset's 
ColorStudio as retouching packages. 

Because painting and retouching 
software works with pixel maps, deter¬ 
mining which category some of the 
software felt into was a challenge. For 
example, ColorStudio has as many 
painting tools as any paint application, 
but its real strengths lie in image ma¬ 
nipulation* The same can be said for 
PC-based packages such as Desktop 
Computing's Desktop Artist and Mi- 
crografx's Picture Publisher Plus (see 
"High-Quality Image Editing Develops 
on the PC,” May), which will support 
24-bit color display by mid-year. 

On the other hand, paint packages 
sometimes blur definitions, too* Forex- 
ample, DeskPaint has color-correction 
control, and Oasis can capture images 
from several NTSC video boards and 
perform some clever scanned-image 
manipulations. 

The point is, before you buy any color 
software, you should first determine 
what jobs it must handle. If your work 
requires a lot of text or fine precision, 
you should seriously consider a drawing 
package. Artwork demanding a unique 
style or look requires a painting pack¬ 
age. Fixing scanned photos is the do¬ 
main of retouching software. Once you 
have determined what category your job 
fits into, shop around for the software 
that fits your budget* 
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What to Buy: BYTE Lab Picks 

Choosing the right paint program is a 
subjective matter based as much on indi¬ 
vidual tastes as on specif ic tools and fea¬ 
tures. The following selections represent 
the BYTE Lab’s favorite true-color paint 
programs. (Also see the text boxes U A 
Painter’s Brush with Mac Color" and 
"State-of-the-Art PC Art" to find out 
which packages our professional artists 
rated highest.) 

At the high end, we chose Studio/32 as 
the overall best Mac painting package 
because of its good color and printing 
control, plus support for PMS. We wish, 
though, that Electronic Arts could put an 
end to its RAM binges. If you absolutely 
have to produce color separations in- 
house, PixelPaint Professional is your 
only option, despite its age and lack of 
tablet support* As we mentioned earlier, 
PixelPaint Professional 2,0 should be 
shipping by the time you read this, and it 
will be worth a look. 

For low-end Mac software, Zedcor’s 


DeskPaint is a good buy. It’s fast, han¬ 
dles a variety of image formats, and has 
just enough professional features to make 
it invaluable for those who need to open a 
graphic, tinker with it, and then drop it 
into a document. As a DA, DeskPaint is 
available from within any application for 
the System 6.0,x crowd. The company 
says that Wacom tablet support will be 
added sometime this summer. Delta Tao 
Software receives an honorable mention 
for Color MacCheese’s incredibly low 
price, which comes (as the vendor freely 
admits) at the expense of variety in file- 
input format and document resolution* 

On the PC side, Tempra gets our nod. 
It s the least expensive of the lot and han¬ 
dles a variety of image formats. Another 
plus is that Tempra doesn’t require addi¬ 
tional hardware beyond the single 24-bit 
monitor and adapter. 

On the question of which is the better 
paint platform, the Macintosh is our ma¬ 
chine of choice* Its operating system, 32- 
Bit QuickDraw graphics software, and 


printer drivers are mature and have been 
field-tested for several years. Even many 
of the tool icons (e.g., the paintbrush and 
the lasso) have become standardized 
among the different applications. Fur¬ 
thermore, the Mac’s integrated applica¬ 
tion environment means that you can eas¬ 
ily place artwork created in any of the 
Mac painting packages into other docu¬ 
ments. 

Now that 24-bit graphics has arrived 
on PCs, the Mac is getting some competi¬ 
tion. But the Mac isn’t standing still, as 
planned upgrades to much of the Mac 
painting software indicate. The 24-bit 
paint competition will continue to be an 
interesting race—one in which, for once, 
the user—the artist—will come out the 
winner. ■ 


Tom Thompson is a BYTE senior editor at 
large * Rick Grehan is the director of the 
BYTE Lab * They can be reached on BIX 
as u tom_thompson*' and t( rick_g,’ r re¬ 
spectively: 


COMPANY INFORMATION 


These companies provided equipment used fortesting: 


Delta Tao Software, Inc. 

(Color MacCheese 2*07) 
760 Harvard Ave. 
Sunnyvale, CA 94087 
(408) 730-9351 
fax: (408) 730-9337 
Circle 1401 on Inquiry Cord* 

Electronic Arts 
(Studio/32 version 1.1) 

1820 Gateway Dr* 

San Mateo, CA 94404 
(800) 245-4525 
(415)571-7171 
fax: (415)570-5137 
Circle 1402 on Inquiry Card. 

Hercules Computer 
Technology, Inc. 

(Lu mina/Hercules 
Art Dept.) 

921 Parker St. 

Berkeley, CA 94710 
(415)540-6000 
fax: (415) 540-6621 
Circle 1403 on Inquiry Cord. 

Mathematics, Inc, 

(Tempra) 

402 South Kentucky Ave, 
Lakeland, FL 33801 
(813) 682-1128 
fax:(813)686-5969 

Clrelt 1404 on Inquiry Card. 


SuperMac Technology 

(PixelPaint Professional 1.0) 
485 Potrero Ave, 

Sunnyvale, CA 94086 
(800) 345-2888 
(408) 245-2202 
fax: (408) 735-7250 
CircU 1405 on Inquiry Cord. 

Time Arts 

(Oasis 1.0) 

1425 Corporate Center 
Pkwy. 

Santa Rosa, CA 95407 
(707) 576-7722 
fax: (707) 576-7731 

Circle 1406 on Inquiry Card* 

Truevision, Inc, 

(TIPS) 

7340 Shadeland Station 
Indianapolis, IN 46256 
(317) 841-0332 
fax; (317) 576-7700 

Circle 1407 on Inquiry Card. 

Zedcor 

(DeskPaint 3.03) 

4500 East Speedway, Suite 22 

Tucson, AZ 85712 

(800)482-4567 

(602)881-8101 

fax: (602) 88 M 841 

CircU 1408 on Inquiry Card, 


Nij monies Carp. 

(GridMaster) 

101 Commerce Dr. 
Montgomeryville, PA 
18936 

(215)362-2766 

fax:(215)361-0167 

Circle 1409 on Inquiry Card, 

RasterOps 
(RasterOps 24L) 

2500 Walsh Ave, 

Santa Clara, CA 95051 
(408) 562-4200 
fax: (408) 562-4065 
Circle 1410 on Inquiry Cord, 

Tektronix, Inc. 

(Phaser IIPX) 

Graphics Printing and 
Imaging Division 
26600 Southwest Pkwy. 
Wilson ville, OR 97070 
(800) 835-6100 
fax: (503)682-3408 
CircU 1411 on inquiry Cord. 


Truevision, Inc. 

(TARGA+ 64) 

7340 Shadeland Station 
Indianapolis, IN 46256 
(317) 841-0332 
fax: (317) 576-7700 
Circle 1412 on Inquiry Card. 

Wacom, Inc, 

(SD-5I0C) 

West 115 Century Rd. 

Pa ramus, NJ 07652 

(800)922-6613 

(201)265-4226 

fax: (201) 265-4722 

Circle 1418 on Inquiry Cord. 


276 BYTE * JUNE 1991 









256 Color Graphics 
Doesn’t Have To Cost A Lot. 


M ake childs play out of high 
resolution color graphics with 
Trident's new TVGA 8916 series VGA 
boards. With 256 colors in all high 
resolution modes, faster graphics 
processing speed, and a flicker-free 
monitor refresh rate, an 8916 board can 
help make anybody look good. 

More Colorful Hi Res Drivers 

Of the 45 boards listed in PC World's 
(May 1990) Buyers 
Guide on Super-VGA 
Boards, only Trident's 
8916-8 gives you 256 
colors in 1024 x 768 res¬ 
olution for Windows 3*0, 
Presentation Manager, 
AutoCAD, Ventura, and 
GEM. We also support 



Microsoft 

WTNDOWS 

Msor .'U L Lxnfodlae FV uturi 


most of your other favorite applications, 
some great new rookies, and 8514/A 
emulation. 

Fastest in its Class 

And when it comes to 
speed, we don’t kid around. 

According to PC 
Magazine (the 8916)../*war 
about 20% faster than a(f 
other direct-access boards in 
both Microsoft Windows and AutoCAD 
tests.” Our unique sequencer directs 
traffic between video memory and the 
system processor for faster screen 
updates without costly video RAM, The 
8916's built-in cache memory, 32-bit 
memory r bus, non-interlaced or interlaced 
modes, and 72Hz refresh rate deliver a 
flicker-free display while maintaining the 


high speed CPU expressway. 

To find out more reasons why the 
8916 should be your choice 

in a VGA 
graphics board, 
visit your local 
dealer for a 
complete test 
drive. 

The 
Trident 8916 

Series, The new leader in high end PC/ 
XT/AT and PS-2 Model 30 color 
graphics at a remarkably low end price. 



TRIDENT 


Trident MiCTUsysiems, Inc. 

323 Sentutf Way, Sunnyvale', CA 94086. 
Tel; 408,738-3194; Fax 408.738.0905 


© 1990 Trident Micmty stems. Inc. TVGA is a rejiiMtfrcd iraderruirk of Trident Microsystems, Inc. Other trademarks mentioned arc trademarks of the irrespective owners. 
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Professional developers require 



386 DEVELOPMENT 



Pri« 

386 Max 5.1 

$109 

3861DOS Extender 

479 

DESQvlew 386 

189 

F77-EM32 +Ergo OS/386 

1149 

FoxBASE+/386 

479 

Metaware High C 366/486 

935 

NDP Fortran 386 

629 

QEMM 386 

89 

WATCOM 08,0 386 Prof. 

1155 

Zortech C++ 386 Dev. 

865 

ASSEMBLY 


MS MASM 

105 

Spontaneous Assembly 

179 

Turbo Debugger & Tools 

119 

BASIC A ADD-ONS 


BAS-C Commercial 

829 

dR/LIB Professional 

179 

Microsoft BASIC PDS 

349 

MS QuickBASIC V4.5 

69 

QuickPak Prof. V3Z1 

189 

C LANGUAGE COMPILERS 

C Video Course 

275 

Instant C 

479 

QuickC 

89 

Microsoft C 6.0 

349 

Watcom C Professional 

439 

CASE & PROTOTYPERS 

Demo II V3.0 

239 

EasyCase Plus 

279 

EasyFlow 

135 

Instant Replay 111 

139 

Layout 

239 

MetaDesign 

329 

Pro-C w/Workbench 

735 

ProtoFinish 

289 

Show Partner F/X 

295 

COMMUNICATIONS 


ADD-ONS 


Blast PC Plus 

245 

C Asynch Manager 3,0 

159 

Essential COMM 

249 

Green leaf Comm Library 

329 

HyperACGESS/V 

75 

Procomm Plus 

99 

Quick Comm 

129 

DBASE 


Alpha 4 

549 



OPEN ACCESS III 

by Software Products IntL 

Turn your Ideas into market-ready : 
applications in lust weeks with 
Open Access INI Easily edit, run, 
and debug your programs in the 
Integrated programming 
environment. Get data entry and 
report forms and support for 
windowing, light-bar menus, and 
3-D graphics to make creating your n 
applications a snap! Open 
architecture with a C language 
Interface lets you add change or 
add features. And Open Access III jfl 
even has its awn comp Iter I 
U5T: $695 PS Price: $4M 
FastFaxts 1759-007 


Clipper 5.0 550 

dSASE IV 549 

dSFAST/PLUS 315 

dBMAN V 219 

dBXL 179 

Force dBASE Compiler 299 

FoxPro 495 

FoxBASE + - V2„1 279 

Quicksilver 429 

DBMS 

CLARION Prof Dev. V2.1 549 

D the data language 345 

Magic PC 489 

Paradox V3.5 553 

R:BA5E 3.1 595 


HiJaak Release 2,0 

by Inset Systems Inc, 

HUaak 2.0 is a graphics 
conversion and capture utility that 
translates more than 36 graphics 
Ille formats. HUaak provides 
batch conversion capability from 
the DOS command line or from 
the user interface. Supported 
formats Include GEM, PICT l&ll, 
CGM, HPGL, PIC, DXF, PCX, 
MAC, TIF, and support for more 
than 16 group 3 fax devices. A 5K 
pop up provides capture function 
of text screens, graphics screens, 
and laser printer output, 

LIST: S199 PS Price: $149 

FastFaxts 1085-003 


WATCOM C 8*0/386 Prof, 

by WATCOM 

WATCOM C 8,0/386 Is 100% 

ANSI C optimizing compiler/ 
runtime library for Inters 80386 
architecture, generating 
applications for 32-bit protect 
mode. Features include: 
protected mode version of the 
compiler; VIDEO full-screen 
source-level debugger; MS library- 
5 source-compatibility; execution 
brmanoe linker; 
SAA compatible. 
PS Price; $1155 
1044-005 




DBMS TOOLS & 
LIBRARIES 


Artful Two 

289 

BALER Spreadsheet Compiler 399 

CLEAR + for dBASE 

179 

CodeBase 4 

279 

CodeBase++ 

279 

Comet Multiport 

169 

Comm Tools for Clipper 

269 

C Works 

649 

dBASE Online 

129 

dBX/dBport w/source 

895 

dGE 4.0 

279 

dQUERY MU 

179 

dSalvage Professional 

195 

Essential B-tree 

149 

Faircom c-tree Plus 

529 

FLIPPER Graphics Library 

279 



B A S_C Translator 

by Golol ess Conversion 
BAS_C Translates BASICA/ 
QuickBASIC to MS/Turbo C 
automatically. 

Guaranteed to generate a 
structured, Indented, scoped, 
syntax error free C source code 
even if the original BASIC 
program is a spaghetti code. 

Run on MSDOS, XENIX and 

UNIX. LIST PH Price 

BAS.C Economy 1175 *34? 

EiAS_t CiirnjncrcLal *S 2 ? 

BAS C CunuiEJ-cul SCO 296 Xenix 

$1149 $1049 

BAS_C Cummcreiil SCO 386 Xenix 

$1235 $115? 

FwiFwtb 675-005 


FUNCkyJJB 
Genlfer 
Net Lib 

Novell BTrleve 
Pro Clip 

R&R for dBASE & Comp, 
R&R Code Generator 
Scrimmage 

UI2 Developer's Release 

DEBUGGERS/ 

DISASSEMBLERS 

DASM 

DIs Doc Professional 
Multiscope for DOS 
Perl scope/E M 
Periscope l/OK 


239 

269 

229 

479 

185 

229 

129 

139 

449 


239 

229 

149 

259 

459 



YVindovvsMA KER™ 
Professional New! 

by Blue Sky Software^/CandJelighi 
The fastest way to create MS- 
Windows applications in G. 
Generates the Windows ,EXE w/ 
complete source A production files 
(no royalties]. Just Point & Click to 
define the Windows user interface. 
Lets you animate your design to 
instantly test look & feel ana make 
changes on the fly wihout needing 
to compile. Custom code Is 
perserved during code regenera¬ 
tion. This Is the power-user 
version of the best-seller 
WlndowsMAKER with a lot of 
added functionality. 

LIST: S995 PS Price: S919 
FasiFaxts 2001-006 


Periscope IV 


Varies 
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more than just products... 



Sourcerer’s Apprentice- 

version Control Tor the Professional 

by Solution Systems 

From the company that brings you 
BRIEF: version control with single 
keystroke accessibility from 
BRIEF. Sourcarer's Apprentice 
tracks all changes, who made 
them, when, and why. Easily 
recreate or combine previous 
versions of code. Experiment 
freely. Sou rearer's Apprentice can 
always bring you back. Teams 
take note: Sourcerer's Apprentice 
prevents simultaneous updates to 
the same files. 

LIST: $499 PS Price: $459 

Festfaxts 732-13? 


BLAST 

by Communications Research 
BLAST puts powerful data 
transfer, remote control, scripting, 
terminal emulation, datacompres- 
sion, and other communications 
magic into one product for PC, 
Unix, Xenix, VAX, Macintosh, and 
even mainframe commun[ca¬ 
tions,.. all with the same look, feel, 
menu interface, protocol, and 
script Eanguagel Easy for 
developers to link into existing 
applications for automated, 100 % 
error-free data transfer and fast, 
reliable remote control. 

LIST; 5295 PS Price: $235 
FoslFaxts. 1674-06] 



22 

by Software Science 

Over 300 features make Cheeiah 
the world's most powerful editor 
for dBASE. Fox Base, Clipper, 
Quicksilver, Force and word 
processing. Pull-down menus 
give you afi the editing features 
you need and expect, and let you 
compile, link, and run your 
application form Inside Cheetah. 
Extensive language help, direct 
access to creating and viewing 
Indexed dBASE files, built-in 
calculator, source Formatter, and 
spelling checker are just the tip of 
the fee berg. 

LIST: $145 PS Price: $75 

(while j up plies last) 

FastFaxts 1843-008 



MICRO PLANNER 

by Micro Planning International 
MICRO PLANNER with it's unique 
graphic interface will have you 
building a step-by-step model of 
your pof]ect in less then a day. 
allowing you to create Impressive 
reports-including PERT charts and 
bar charts-that look as powerful on 
paper as on the screen. From 
there, Critical Path Method will 
calculate start dates and deadlines, 
forecast bottlenecks, and optimize 
crucial resources, MICRO 
PLANNER is available for PC s & 
Mac's with interchangeable files 
between machines. 

LIST: $595 PS Price: $325 

FaslFaxts 1387-003 




I, 



Recital 

by Recital Corporation, Inc. 

Yes, It runs your dBASE, 

FoxBASE and Clipper applica¬ 
tions on UNIX, XENIX and AIX 
(also VAX/VMS and ULTRIX). But 
that's only the beginning of 
Recital, Ifs a complete relational 
database and 4GI for developer 
and end-user alike. Ifs also got a 
powerful data dictionary. SQL 
interface and over 350 additional 
commands. 

LIST: S995 PS Price: $600 
FastFaxts 2039-001 



Graphics Dev't Toolkit 

by Graphic Software Systems 
Get to the market quicker with 
graphics that don't compromise 
performance. Have access to 
more than 100 high-level graphics 
functions and GDI-based 
applications that will support over 
300 graphics devices. The GOT 
Is a lime-proven solution for 
programs written In C, FORTRAN, 
Pascal, BASIC Compiler or Macro 
Assembler. It has been optimized 
through eight years of refinement 
and application to produce high- 
quality. high-performance 
graphics. 

LIST: $795 PS Price: $£99 
FaslFaxts 223-073 
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RE:Source by Genesoft 

139 

SFF/PC - V 2.1 

195 

SoftProbe 66 /TX 

295 

Vedlt + 

159 

Sourcer 486 w/BIOS pre-proc, 149 
Trapper 189 

FORTRAN 

F77L FORTRAN 

549 

DEVELOPMENTTOOLS 


Microsoft FORTRAN 

309 

Al (Clear 

269 

RtWFORTRAN 

499 

ASMFLQW Prof, 

179 

Watcom FORTRAN 77 

449 

Buzzwords dANALYST Gold 
C-DOC 

199 

179 

GRAPHICS 


Charge 

CLEAR+ for C 

95 

Essential Graphics v3,0 

349 

179 

GFX Graphics Library 

139 

Codan 

349 

Graphic 

319 

Easy Flow 

135 

graph ics-Menu 

165 

INSIDE! 

119 

GSS Graphics Devi Toolkit 

699 

Install 

219 

HALO 

279 

INSTALFT vtf source 

239 

MetaWj NDOW/P LU S 

369 

MKS Make 

129 

PCX Effects 

95 

MKS RCS 

175 

PCX Programmer's Toolkit 

229 

PC-Lint 

115 

Victor w/source 

279 

Plink/LTO 

439 

VID and DIG Graphics 

249 

Poly Make 

159 

Z-Phigs Lite 

169 

PVCS Professional 

439 

Z-Phigs Professional 

769 

.RTLINK Plus 

419 

HARDWARE 


Sourcerer's Apprentice Prof. 

459 

2C87-20 

329 

The Documentor 

229 

80387-33 

675 

TLIB 5.0 Version Control 

125 

Boca 1024 VGA 

219 

EDITORS 


FasMath 83D87-16 

359 

BRIEF 

Call 

Logitech Mouse 

100 

Cheetah 

75 

Mode! 200DL UPS 

189 

d Brief 

119 

Model 450AT UPS 

329 

Emacs 

279 

ST-251-1 

339 

Epsilon 

175 

ST-4096-1 

639 

KEDIT 

139 

object-oriente:d/c++ 

Sage Professional Editor 

249 

Borland C++ 

379 
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dBXL 

by WordTech 

A superior alternative to dBASE, 
dBXL relational database Is an 
easy to use Interpretive environ¬ 
ment adding extended language 
(XL) features to the dBASE 
language. It includes WordTech 
R&R Relational Report Writer, full 
dBASE compatibility (tiles & 
syntax), and special menus lor first 
time database builders. Also has 
memory swapping, advanced 
memo field handling, macros, true 
windowing multi dimensional 
arrays, graphing and EMS support. 
Requires 440K memory. 

LIST: $249 PS Price: %l 79 

FastF axis 971-017 



Multi-Edit 

by American Cybernetics 
EASIER, FASTER & BETTER 
THAN EVER! 

Multi-Edit has always been your 
best text editing value. Now 
version 5.0 adds: Wlndows/SAA- 
style interface, seamless Mouse 
Support, expanded online help & 
manuals (LOTS of useful 
examples), lull EMS support, plus 
hundreds of new features! 
Inexpensive - NOT CHEAP! 
You've gotta see this! 

FREE DEMO 

UST: $99 PS Price: $95 

FastFaxts W67-001 


M++ 279 

Smalltalk/V 79 

Zinc Interlace Library 175 

Zortedi C ++ Dev. Edition 399 

OTHER PRODUCTS 

BIUeMAX 149 

Carbon Copy Plus 159 

Dan BrlckNn's PageGarden 89 

Fast! 69 

FastBack Plus 159 

Flow Charting HI 199 

Grasp 319 

HEADROOM 89 

HiJaak 149 

LapLInk III 129 

Link & Locate ++ - ROM MSC 295 
Mace Utilities 99 

Math Advantage 475 

Norton Anti-Virus 119 

Norton Utilities 5.0 149 

pcANYWHERE IV 159 

PC Tools Deluxe S O 99 

PC-KWIK Power Pak 119 

Pre Cursor 89 

RemoteZ 139 

Spi n Rite II 89 

System Sleuth 109 

Tlme$heet Prof, 145 

Turbo EMS 89 

PASCAL 

MetaWar© Prof. Pascal 439 

Microsoft Pascal 199 

Oregon Pascal 199 

Quick Pascal 69 

Turbo ASYNCH PLUS 159 

Turbo Pascal 6.0 107 

Turbo Professional 109 

TEXT S CREEN ADD-ONS 
C Worthy w/Forms w/ARCH 379 
Green leaf Data Windows 339 

HI-SCREEN XL Professional 289 
Lexical Resolution 199 

MEWEL Wndow System 279 

POWER SCREEN 129 

Vitamin C - source, menus 369 
VC Screen - palmer 139 

Vermont Views Obj. 4 source 819 

UNIX/XENIX 

C++ for Unix 386 439 


Computer innovations C++ 475 

db_FlLE/RETRIEVE MU 569 
ESIX Systems 

ESIX/V Rel4 Dev. (2 user) 1229 
ESIX/Vunltd 1595 

Informix SQL Varies 

Interactive Systems 
Architect! Applic. Platform 729 


Archltech Applic. Developer 1599 
Arehltech Wrkstn Platform 1199 
ArchItech Wrkstn Developer] 850 


LPI-FORTRAN 929 

M++ for Unix 379 

M++ for Unix w/ source 579 

Norton Utilities for Unix 249 

Santa Cruz Operations 
UNIX Operating System 559 

UNIX Development System 695 

VP/tx 429 

XENIX Operating Sys. 386 559 

XENIX Develop Sys. 386 689 

Unix System V.4 Complete 1425 

WordTech Quicks liver 129 5 

WINDOWS & OS/2 

ACTOR 225 

ACTOR Professional 449 

BRIEF for OS/2 Call 

Case: PM (for C or C++) 1899 

Case: W Corporate Version 969 

C_talk/Views 419 

C-Trf eve/Windows 385 

dBFAST/Winduws 395 

Graphics Server SDK 455 

Instant Windows 479 

Knowledge Pro Windows 569 

MS Windows V3.1 119 

MS Windows DDK V3.0 365 

MS Windows SDK V3.0 365 

Multiscope OS/2 Debugger 349 

Mul tiscope Wi ndows Debug. 315 

Object/1 895 

Objec(Vision by Borland 379 

OS/2 PM Toolkit 1,2 369 

ProtoGen 189 

ProtoView 675 

Smalltalk/V PM 435 

Tempo for Wi ndow s 1.1 89 

ToolBook 349 

Windows Maker 715 

Windows Maker Professional 919 



INTRODUCING 

Essential Communications 

VERSION 4.Q!!! 

by South Mountain Software 
Powerful asynchronus communi¬ 
cations library. Supports Interuppt 
driven communications up to 
115,200 baud. Drives 34 ports 
with butters to 50QK, Supports 
V.32 r MNP, Hayes compatible 
modem S ,Xt>N/X OFF ,X MODE M 
fCRC and ChecksumLXMODEM 
\ K ,YMOOEM,KE RMIT.ZMODEM 
protocols. Provides ANSI and VT 
52/100 terminal emulations. Use 
with our /‘resident CV library to 
write background communication 
applications. Contains all source 
code, a BBS demo. No royalties. 
LIST: $329 PS Price: $24# 

Fast Fax is 424)11 



Ml PROFESSIONAL j 

by Media Cybernetics 
HALO Professional is the new 
graphics tool for developers of 
large, complex applications. No 
other graphics library offers you as 
many ways to break the 640K 
barrier, 

* 200 powerful graphics subroutines 

* DOS Extender support 

* Support for today's most powerful 
language compilers 

1 International character support 
1 Efficient memory usage 
1 Support for popular graphics adapters, 
printers, image scanners, and plotter* 

* Supporting Programmer's Guide end 
documentation 

LIST; $595 PS Price; $519 

FasiFaxts 864)44 \ 





Actor & Prof. Actor 

by The Whitewater Group 
Actor is the ideal way to team how 
to apply modem object-oriented 
programming techniques to create 
Windows applications fast. Move on 
to Actor Professional three powerful 
tools for the developer who's ready 
to gel serious about Windows 
development: the professional 
version of Actor; ObjectGraphlcs for j 
adding sophisticated graphics to 
your Windows applications; and 
Whitewater Resource Toolkit for 
visually programming Its look and 
feel. 

LIST Price $249 PS Price $225 
Pttf. LIST Price $495 PS Price $44B 
Fanil'axis 800-017 
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KnowIedgePro Windows 
by Knowledge Garden Inc, 

Use KnowIedgePro to bvM fast, 
complete, royalty-free Windows 
appQcatbns in record time. Gel started 
quickly with interactive design tools. Use 
KnowtedgePro's rich, OOP language for 
rapid development capability and lew- 
level control. Give your applications 
depth with hypertext and hypermedia. 
Access expert-systems technology to 
create smart solutions. Use simple DDE 
front-ends 
Write 
with 


FmxFmxh 1419-012 


Run Your 386™ lo the MAX! 

by Qualitas 

38GMAX (for 366T>ased machines] 
and BlueMAX (For 386-based 
PS^2s) give your system 
MAXJmum performance with 
Windows™ 3.0 support. Exclusive 
technologies include HexFrame, to 
load more programs imo high DOS 
than any other memory manager, 
and instancing, which allows many 
resident programs to run reliably 
under Windows, 

LIST PS FastFaxls 
3 86 MAX $130 $109 123-004 

$155 $149 123-010 


Clipper 5.0 
by Nantucket Corp. 

Clipper's open architecture lends 
unprecedented freedom to 
application development. Its 
language is fully extensible with 
user-defined functions and new 
user-defined commands. You can 
extend the language with routines 
written In Clipper itself, or integrate 
code from other languages like C, 
Assembler, dBASE* and Pascal. 
Develop applications larger than 
available memory, without defining 
overlays, Clipper's compiler 
generates stand-alone, executable 
files for cost-free, unrestricted 
distribution. 

LIST; $795 PS Price: $550 

FasiFaxls 11394103 


What is FastFaxts? 

Access literature on any of our 
products via FAX machine. FREE\ 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 


The UnMouse - 

More Speed in Less Space 

by MicroTouch 

The UnMouse is a touch-sensitive 
tablet that gives you faster cursor 
speed - in a fraction of the space 
a mouse takes up. Plus you can 
slip templates under its glass to 
access up to GO Power KeyPad 
functions or use Its stylus to draw, 
trace or Input graphics. 

LIST: $235 PS Price: $219 

FasiFaxls 2918401 


Quattro Pro 3.0 

by Borland International 

Award winning Quattro Pro 
was the first spreadsheet that 
went beyond mere number¬ 
crunching and delivered 
enhanced decision support, 
data access and presentation 
capabilities. By seamlessly 
integrating multi-page 
consolidation, external 
database access, goaf 
seeking technology, spread¬ 
sheet publishing and 
presentation graphics, 
Quattro Pro gave you the 
power to better understand 
your data and the tools to turn dry, 
numerical data into spectacular visual presentations. 

Now Quattro Pro 3.0 gives you a fully mtergrated 
WYSIWYG ("What You See is What You Gen display, new 
drawing tools, Banner sideways printing and Print to Fit on 
one page features. Plus, you can add visual transition and 
sound effects to your electronic slide shows. 

And thanks to Borland's exclusive VROQMM™ (Virtual 

Runtime Object- 
Oriented Memory 
Management),you 
can use any PC with a 
hard disk “from an 
XT with as little as 
512K to a 486 with 8 
meg. It's network 
ready right out of the 
box' 

Look for specially 
marked boxes that 
include a FREE 
ProView PowerPack. 

A $300 collection of 
presentation toots, the ProView PowerPack includes fonts, clip 
art, free slide processing, presentation guide and macro 
library. 

LIST PS Price FastFaxts 
Quattro Pro 3.0 $495 $415 777-069 

Quattro Pro LANPack $395 $329 777-135 

ProView PowerPack $ 50 $ 50 777-138 

Get your FREE 'Tips and Technique Booklet" 
when ordering Quattro Pro 3.0 
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HARDWARE 


No-Compromise Notebooks 
with 386SX Power 


STEVEN J, VAUGHAN-NICHOLS 


O nce upon a time* if you wanted 
to lake a computer on the road, 
you had a choice: You could 
have a full-powered computer, 
or you could take a laptop. Por¬ 
tability wasn't a problem—just give up 
your hard disk drive, possibly your flop¬ 
py disk drive, a decent screen, and any 
pretenses of power. Times have changed. 

First came the spate of notebook-size 
286 machines, followed by Compaq's 
LTE 386s/20—the first notebook-size 
SX machine (see “Perfectly Portable,” 
February BYTE). Now, a flood of note¬ 
book-size 386SX computers has hit the 
streets. These no-compromise systems 
have more power than many desktop 
computers and can accommodate an ex¬ 
ternal monitor and keyboard. BYTE has 
rounded up the first of this new breed: 
Advanced Logic Research’s (ALR) Ven¬ 
ture/16, the AST Premium Exec 386SX/ 
20, the Dataworld NB320SX, the Everex 
Tempo LX, the Grid 1450SX, the Sam¬ 
sung NoteMaster 386S/16, the Texas In¬ 
struments (TI) TravelMate 3000, and the 
Toshiba T2000SX. Serious computing 
power is ready to hit the road. 

Powerful Selection 

Computing road warriors have never had 
more of a selection. BYTE asked vendors 
to supply systems configured with I 
megabyte of system memory, a 20-MB 
hard disk drive, and one high-density 
3^-inch floppy disk drive. With these 
configurations, prices range from $2650 
to $5499^quite a spread. I tested both 
16- and 20-MHz SX machines. A run¬ 
down of the system configurations and 
options appears in the features table. 

Having this kind of power in a laptop 
is nothing new, but until now such ma¬ 
chines were always tied to the nearest 
power outlet. These notebook computers 


are much smaller and lighter than their 
AC-powered counterparts. Any of them 
will fit into your briefcase. And except 
for the Grid 1450SX, these are under-8- 
pound wonders that won't tire your arm 
during the daily commute. But to shed 
weight, these systems have made the AC 
power supply an external component. 
With their maximum battery life just 
over 2 hours on average and just under 4 
hours at best, you'll have to make room 
in your briefcase for the brick-size power 
supplies that come with them. 

The BYTE Lab ran each of the ma¬ 
chines through its notebook computer 
test suite, a scaled-down version of the 
standard BYTE benchmarks that in¬ 
cludes low-level and application bench¬ 
marks and a battery-life test that simu¬ 
lates a word processing session. (For 
more on these benchmarks, see the text 
box “From the Testing Notebook,” Feb¬ 
ruary BYTE, page 152,} The results ate 
shown in the graph; I've included Com¬ 
paq’s LTE 386s/20, a 20-MHz SX note¬ 
book computer, for comparison. 

Key Subsystems 

Notebook computers have many vices, 
one of which is cramped keyboards. The 
keyboards on all the reviewed machines 
except the Toshiba T2000SX are barely 
adequate for extended typing, although 
most are tolerable for brief periods. Even 
the models that use extensive overlays to 
fit all the keys into limited space are tol¬ 
erable only for short work sessions. Only 
the Everex and Grid keyboards have full- 
size function keys, and none of the sys¬ 
tems has a detachable keyboard like that 
on the Compaq LTE 386s/2G, 

Short key travel makes working on 
these keyboards like running on con¬ 
crete: It doesn't hurt at first, but the 
pounding wears on you the longer you 



work. Notebook-computer keyboards are 
fine for small jobs, such as writing a 
memo, but their charm quickly evapo¬ 
rates when they're used for bigger tasks. 

The super twist LCDs in these systems 
have come a long way. Characters are 
sharp and clear, although you will see 
some smudging when the screen images 
change quickly. Despite this, text-based 
applications like WordStar 5.5, Pro- 
comm 1. IB, and Quattro Pro 2.0 are as 
usable here as on any desktop PC. But 
only the most fanatic Windows users 
should attempt running that environment 
on a notebook computer. The CPUs have 
the horsepower for the assignment, but 
you’ll quickly lose track of the cursor. 

Improvements in backlighting, side- 
lighting, and LCD technology have 
made these systems usable in conditions 
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ACTION SUMMARY 



from near dusk to bright noon light. 
These machines even work under the 
glare of office lighting. If there's light 
enough to work, there's light enough to 
use these computers. 

Processors have grown more power¬ 
ful, disk storage has increased, and 
screens have become sharper, but batter¬ 
ies have lagged behind. Battery life has 
increased, but through better battery 
management rather than better batteries, 
Dataworld's Phoenix BIOS, for instance, 
lets you set time-outs that shut down each 
subsystem after a period of inactivity. 
Other systems use similar schemes either 
in software or in ROM. Despite these ef¬ 
forts, battery life is still a major head¬ 
ache for notebook users. 

The exception to this rule is the To¬ 
shiba T2G0QSX—the first laptop to use 


nickel-hydride batteries. BYTE's bat¬ 
tery-life tests show that these batteries 
deliver power for longer periods than 
do the nickel-cadmium batteries used 
by Toshiba's competitors (see the bar 
chart). Nickel-hydride batteries aren't 
prone to nickel-cadmium batteries' 
charge memory woes. (Unless a nickel- 
cadmium battery is discharged complete¬ 
ly before you recharge it, the battery 
capacity is reduced.) The T2000SX de¬ 
livered 3-plus hours of battery-powered 
work time, and its power management 
software is as good as it gets. 

All these notebook computers include 
ample hard disk storage. Every system 
comes with at least a 3 H-inch 20-MB 
hard disk drive, with 40-, 60-, and even 
120-MB drives available as options. 
While none of these drives is a speed de- 


BVTE 

■ 386SX NOTEBOOKS 

■ LIKES 

Display qualify that's better than 
ever and performance that rivals 
most SX desktop machines. All 
accept an external keyboard and 
monitor when you're in the office. 

M DISLIKES 

Ergonomically abysmal 
keyboards, except for the Toshiba 
T2000SX's. Most units run far just 
over 2 hours between battery 
charges. 

m RECOMMENDATIONS 

Buy the Toshiba T20005X. 

Display qualify, performance, and 
battery life are all excellent. And 
the outstanding keyboard makes 
all the difference between 
wanting to use a notebook 
computer on the road and leaving 
it in your suitcase. 



mon, all have average access times of 
under 25 milliseconds, and all turned in 
good performance times. 

In the last generation of notebook com¬ 
puters, some laptop makers gambled that 
users wouldn't miss a floppy disk drive if 
they had a file transfer program like 
Traveling Software's LapLink in ROM, 
Users didn't buy it. Even with a hard disk 
drive installed, users still want floppy 
disk drives. Vendors have responded: In 
this latest generation, notebook com¬ 
puters include a high-density 3^-inch 
floppy disk drive. Some continue to bun¬ 
dle LapLink or similar file transfer util¬ 
ities, but they provide them on standard 
floppy disks rather than in ROM, 

Field Tested 

I carted these systems with me on several 
business trips. None broke down, but a 
few of them seemed better suited for life 
on the road than others. The TI Travel - 
Mate 3000 felt too flimsy to be bouncing 
around in a briefcase. Nothing ever went 
wrong with it, but in the back of my mind 
1 was always a little worried about its du¬ 
rability. At the other extreme, the Grid 
I450SX felt sturdy enough to cart to Ku¬ 
wait and back. 

On a more minor point, the I/O port 
covers often didn't work well. Specifi¬ 
cally, the TravelMate 3000 and Tempo 
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LX port covers don’t fasten tightly. I 
almost had to pry open the port covers 
on the ALR Venture/16, And the Grid 
145GSX doesn’t even have port covers; 
its design relies on sturdy ports to with¬ 
stand travel wear and tear. A short re¬ 
view of each machine follows. 



ALR Venture/16 

The Venture/16 base system includes a 
16-MHz 386SX CPU, 1 MB of RAM, 
and a 20-MB hard disk drive for $2795, 
The unit is slightly bigger than an 8 l / 2 - by 
11-inch notebook. A special connector 
accepts an external hard disk drive. 

The backlit super twist LCD supports 
standard 640- by 480-pixel VGA graph¬ 
ics with 32 gray scales and is easy on the 
eyes. The contrast and brightness con¬ 
trols, which sit flush with the display 
panel surface, are hard to adjust, 

BYTE’s benchmarks put the Venture/ 
16 in the upper performance bracket , but 
the presence of an 80387SX skewed the 
results. The other systems would have 
fared better relative to the Venture/16 
had they been comparably equipped, 

ALR is unique in bundling Digital Re¬ 
search’s DR DOS 5.0 with the Venture/ 
16 instead of MS-DOS 3,30 or 4,01. Best 
of all, the Venture is one of the least ex¬ 
pensive 386SX notebooks around. 

That’s what you’ll like. Here is the rest 
of the story. The keyboard layout is good, 
but tiring to use. The function keys (10 
dedicated keys, with Fll and FI2 over¬ 
laid on FI and F2) are half the size of 
other frequently used keys. 

The keyboard by itself isn’t that big a 
deal, but there’s more. The general sys¬ 
tem assembly leaves much to be desired. 
The Venture/16 has a toyiike feel to it. 
The floppy disk drive worked intermit¬ 
tently until T opened the unit and reseated 
the disk drive cables. But I couldn’t do 
anything about the slightly loose hinges 
connecting the display panel to the rest of 


the computer, I was also annoyed with 
the port panel, which pushed slightly 
into the system every time I exerted pres¬ 
sure on it when attaching cables. 

While the Venture/16 had a healthy 
battery life compared to the other sys¬ 
tems, its early warning system gave just 
a 30-second warning before the battery 
gave out. That’s not enough time. 

The Venture/16’s fit-and-finish prob- 
lems gave me pause. Still, it’s hard to 
argue with ALR’s pricing. A few small 
improvements in construction quality 
would go a long way toward making this 
machine a top contender. 



AST Premium Exec 386SX/20 

The Premium Exec is another inexpen¬ 
sive system from a well-known company. 
The standard configuration includes a 
20-MHz 386SX processor, 2 MB of sys¬ 
tem memory, and a 20-MB hard disk 
drive for $2995. AST also offers this 
machine with a 12-MHz 286 processor, 
and your dealer can upgrade the CPU as 
386SL processor modules become avail¬ 
able. You can also expand the memory to 
8 MB—more than all but the Toshiba and 
Dataworld systems. 

The VGA screen supports 32 gray 
scales and is about on a par with its com¬ 
petition. The slide-bar brightness and 
contrast controls are a cinch to use. This 
6'^-pound machine is lighter than ail but 
Tf’s TravelMate 3000. It’s not the equal 
of its lighter cousin in performance, but 
the Premium Exec has more than enough 
processing muscle to take care of any 
computing chores that you are likely to 
run into while you’re on the road. The 
important numbers here, though, aren’t 
measured in pounds and milliseconds, 
but in dollars and cents. The Premium 
Exec is almost as good as the Travel- 
Mate, for $2500 less. 

As with most of these systems, the 


keyboard is the Premium Exec’s Achil¬ 
les’ heeL The 2-mil Umeter key travel, 
typical of most machines that I tested, is 
1.5 mm less than that of a standard desk¬ 
top keyboard. That doesn’t sound like 
much, but an hour of typing will defi¬ 
nitely convince you that you want another 
keyboard. The pint-size Control, Alt, 
and function keys all sit next to each 
other in the bottom row of the keyboard; 
WordPerfect users will have fits on this 
machine. 

More minor fit-and-finish issues in¬ 
clude inadequate display latches and port 
covers. A moderate bump can spring 
either open. 

The Premium Exec has a mediocre 
keyboard, but it earned my respect in 
most other areas. If you don’t touch- 
type, this relatively inexpensive machine 
is a good choice. 



Dataworld NB320SX 

Dataworld is well known in the direct- 
sales world, but its name hasn’t spread 
far from there yet. The NB32QSX may 
change that. At $2650, this is the least 
expensive SX notebook 1 tested. And the 
NB320SX isn’t a stripped-down system. 
It comes with a 20-MB hard disk drive 
and 2 MB of RAM. Memory upgrades 
require a trip to your dealer, but the ma¬ 
chine can accept up to 16 MB of RAM 
using 4-MB single in-line memory mod¬ 
ules. 

The NB320SX’s application perfor¬ 
mance lags behind that of the 20-MHz 
AST Premium Exec, the TJ TravelMate, 
and the ALR Venture/16, While its raw 
processing power is impressive on the 
low-level tests, this system isn’t as well 
integrated as the others. Still, the differ¬ 
ences are small, and the backlit VGA dis¬ 
play is almost as good as those in the TI 
and AST units. 

The keyboard is nothing special, but it 
worked better than other shrunk-down 
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Introducing an 
inexpensiv e solution 

toAmeocak 

savings crisis. 




Complete 
Backup Solutions 

s 419 $519 

120MB 250MB 

Sx£CKtd!ct{ni-f)rh%\ 

• Irwin SX Tape Drive 

• Irwin Tape Cartridge 
•Central Point Backup 

• Coupon to save $99 
on PC Tools Deluxe 


You’ve always wanted to own a tape drive. 
Unfortunately one small thing has always 
stood in your way. Your savings account. 

Well, now you can buy an internal tape 
drive that can back up from 40 to 120 mega¬ 
bytes for as little as $419* Or a whopping 80 
to 250 megabytes for just $519* 

Our Irwin SX Series™ Tape Backup 
Systems are ready to go right out of the box. 
Unlike others, they’re complete systems— 
with all the hardware and software you need 
—as well as a tape cartridge. 

But that’s not all. Every Irwin SX drive 
comes bundled with Central Point Backup™ 
software. This award-winning program 
works with a wide array of 
IBM AT, PS/2 and compatibles. 

Whether you choose an 
internal or an external system, you can back 
up a 40 megabyte hard drive in less than 
12 minutes. 



CENTRAL 

POINT 


Visual file selection, unattended backup 
and mouse support are just a few of the fea¬ 
tures that make this the favorite backup 
utility of over one million PC users. 

To save you even more money, we also 
include a coupon that lets you buy Central 
Point PC Tools Deluxe™ for just 
$50. A $99 savings from its 
usual $149 price tag. 

So if you want to back up 
on tape without emptying your 
bank account, pick up an SX Series system 
at your nearest Irwin dealer. 

Or, call 800-BACKUP1 for more 
information. And we’ll help end your sav¬ 
ings crisis. 

In more ways than one. 



■Manufacturers Suggested Retail Price ©1S91,) rwi n Magnetic Systems, a subsidiary 0* Archive Corporation. Commonwealth Ril'd., A nil Arbor, Ml *1105-1561. Irwin and the Irwin 3ngn are registered trademarks amd the SX Series 
by Irwin isa trademark of Irwin Magnetic Systems, Iik. Central Point Backup and PC Tools Deluxe are trademarks at Central Point Software, Int All other trademarks or registered trademarks are the property orf their respective holders 
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386SX NOTEBOOK COMPUTERS 


The most noticeable difference between notebook computers is price ; nearly $3000 separates the low-cost Dataworld 
NB320SX from the high-end TI TravelMate 3000 . You % want to think twice , however, about picking a machine by price 
alone * All machines include a high-density 3 16-inch floppy disk drive t an 80387SX math coprocessor socket, and ports 
for an external keyboard and monitor. All also carry a one-year warranty and an FCC Class B rating. 


Computer 

ALR 

Venture/f 6 

AST 

Premium Exec 
386SX/20 

Dataworld 

NB320SX 

Everex 
Tempo LX 

Grid 

14S0SX 

Samsung 

NoteMaster 386S/16 

TI 

TravelMate 3000 

Toshiba 

T2000SX 

Processor/speed (MHz) 

306SX/16 

386SX/20 

386SX/20 

386SX/16 

386SX/16 

386SX/16 

386SX/20 

386SX/16 

Memory (min./max,; MB) 

1/5 

2/8 

2/16 

1/5 

1/5 

1/5 

2/6 

1/9 

Memory upgrades 
user-installable? 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

System Unit 

Dimensions 

(Inches; WxDxH) 

12 . 2 * 8 , 6 x 2.1 

11.4x9x2.25 

11 x 8.5x22 

10x12x2 

12.5x11 5x2.6 

11x8.5x2.1 

11x8.5x1 8 

12.2x10x1,9 

Weigh! (pounds) 

7.5 

6.5 

7.0 

69 

11.2* 

7.0 

5.7 

6.9 

External power supply 

Dimensions 

(Inches; WxDxH) 

3x6.5x2 

3.1x64x2.2 

3x64x2 

31x8x2.1 

3,25x5,5x1.9 

3.5x59x2 

3.25 x625x2 

3x6,1x1,75 

Weight (pounds) 

1.5 

1.3 

1 5 

1.5 

1.0 

1.2 

1.5 

1.5 

Keyboard 

Number ol keys 

82 

82 

80 

82 

82 

80 

79 

86 

Key (ravel (mm) 

2 

2 

2 

3.5 

2 

M 

2 

2 

Display 

LCD type 

Backlit 

Backlit 

Backlit 

Backlit 

Backlit 

Sidelit 

Sidelit 

Sidelit 

Graphics resolution 

(maximum) in pixels 

640x480 VGA 

640x480 VGA 

640 x 480 VGA 

640X480 VGA 

640 x 480 VGA 

640 X 480 VGA 

640 X 480 VGA 

640x480 VGA 

Gray scales 

32 

32 

32 

16 

16 

32 

32 

16 

Viewable screen area 

(inches; WxH) 

5.2x7 

52x6.9 

52x6.8 

5,8 x 7.6 

6x8 

52x6.9 

5.9x78 

5.1x68 

Internal harddisk drive 

20-MB 

40-MB 

20-MB 

20-MB 

20-MB 

20-MB 

20-MB 

20-MB 

Battery type 

Nickel-cadmium 

Nickel-cadmium 

Nickel-cadmium 

Nickel-cadmium 

Nickel-cadmium 

Nickel-cadmium 

Nickel-cadmium 

Nickel-hydride 

Claimed battery life (hours) 

3 

3-4 

2.5 

2-3 

2or4 

3 

3 

3 

Battery recharge time 

(hours) 

2 

3 

4 

1 

2 

4-5 

3 

1.5 

Device ports 

Serial 

2 

1 

2 

1 

2 

2 

1 

1 

Parallel 

1 

1 

1 

1 

1 

1 

1 

1 

Expansion options 

Internal modem? 

No 

2400/9600 bps 
data/fax: 

2400 bps 

2400 bps 

2400 tips 

2400/9600 bps 
data/fax 

2400/4800 bps 
data/fax 

2400 bps 

Expansion chassis? 

No 

No 

Yes 

No 

No 

No 

Yes 

Yes 

Bundled software 

DR DOS 5.0 

DOS 3.3, 

DOS 4.0, 

□OS 4.01 

DOS 3.3 

DOS 4.01, 

DOS 4.01, 

DGS4.G1 


and ALR unifies 

LapLink III, 
Battery Walch, 
other utilities 

FastLyrrx, other 
utilities 

and utilities 

and utilities 

LapUnklfl, 
Windows 3,0, 

GW BASIC, 
and utilities 

LapLink, Battery 
Watch, and utilities 

and utilities 

Price 

$2795 

$2995 (with 
20-MB hard 

$2650 

$2999 

$4795 

$3999 

$5499 

$4999 


disk drive) 


"7 9 pounds wilhoul detachable externa] battery pack 


layouts. I was especially pleased by the 
full-size Control key next to the A key. 
The good spacing between the 12 small 
function keys on the keyboard’s top row 
makes them easy to use. 

The NB320SX’s one weakness is the 
battery. The test machine ran out of juice 
in just 1 hour, 40 minutes during BYTE’s 
battery-life test. That put it in last place, 
along with the Grid 1450SX, (You might 
do better in actual use—BYTE runs the 
battery test with the power conservation 
functions disabled.) The battery also 
takes 4 hours to recharge—longer than 
that of any other machine tested except 
the Samsung NoteMaster. 

You get what you pay for, so the saying 
goes, Dataworld’s model isn’t the small¬ 
est, lightest, or fastest system T tested. 


but it’s definitely the least expensive. 
This system is the loss leader—but don’t 
forget to bring the power supply along. 



Everex Tempo LX 

The Tempo LX is Everex’s first attempt 
at a laptop. This 16-MHz system comes 
with 1 MB of RAM and a 20-MB Conner 
Peripherals Intelligent Drive Electronics 
hard disk drive for $2999. The machine 
accepts up to 5 MB of system RAM, but 
your dealer has to install it, 

Everex fans will be disappointed to 
learn that the Tempo is not a perfor¬ 
mance leader. It posted relatively slow 
video benchmark scores, and its applica¬ 
tion benchmark scores were about on 
a par with the other 16-MHz SX ma¬ 
chines. The Tempo’s nickel-cadmium 
battery held out for 2 % A hours during the 
battery test, matching the results for 
Samsung’s NoteMaster. Only the AST 
and Toshiba computers did better here. 

continued 
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1985. ATronics introduces 
the AT/iOOO The first 
AT-compatible motherboard. 


You'll discover since 1985, one company has consistently given 
both resellers and endusers the highest level of performance, 
quality and support at the lowest possible price. 

ATronics. 

In fact, we were the very first company to produce 
AT-compatible motherboards. 

The result is ATronics delivers the best choice for 
quality U.S. designed-and-made products. 

And with standards that meet or exceed other 
motherboards that would cost you far more. 

ATronics offers one of the lowest failure rates 
in the business. Standard benchmark tests 
prove their performance. 

No other motherboard company delivers it 
all like ATronics. Prove it to yourself right now. 
Pick up the phone and call toll free for information 
and documentation on current and upcoming products. 
You'll be on your way to a bigger, better and brighter future 


1-800-488-7776. 


Circle 32 on Inquiry' Curd 
[RESELLERS; 33}. 


A Trunk a IWI ©. ATI-I GOO. AT138<VB2 and ATM86/B2 

umJ ATI it i registered trademark .of ATiwucs. LnlematruFial. fi»C. 
AIL etha [wodutri mentioned 


Ask us about our FCC Class B Bare-bone Systems! 


mi. The ATM&6/B2. 
The first 33/50MHz baby 
AT-size 486 motherboard 


the future 
of motherboards, 
look at the past. 


1990. The ATI-386/B2. 

The first 33MHz XT-size 
386 motherboard „ 

40MHz version now available 


fiAfronics 

1830 McCandless Dr, Milpitas, CA 95035-6844,USA 
Tel. (408)942-3344. Fax (408)942-1674 
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NOTEBOOK COMPUTER BENCHMARKS 


ALR Venture/16 
Tl TravelMate 3000 
AST Premium Exec 386SX/20 
Dataworld NB320SX 
Toshiba T2000SX 
Everex Tempo LX 
Grid 1450SX 
Samsung NoteMaster 386S/16 

Compaq LTE 386S/20 
IBM AT 

0 5 10 15 20 0 3 G 9 12 15 0 50 100 150 200 250 

BYTE Index BYTE Index Time (minutes) 

□ Word Processing □ CPU 

□ Database m Disk 

in Compilers □ Video 

□ Scientific/Engineering 
m Spreadsheet 

Notebook benchmark resulis arool directly comparable with the standard system benchmarks. The baiiefy life test results are in minutes For alt other benchmarks. !h@ results are 
indexed and show relative performance; for each index, an 8* MHz IBM AT running MS-DOS 3.30 1 

The BYTE low-level benchmark suite identities performance differences at the hardware fevel; the application benchmarks evaluate real-world performance by running a standard test 
suite using commercially available applications. Application indexes include lests using the tallowing programs: Word processing: XyVWite 3.55. Database: Borland Paradox 3.0 and 
Ashton-Taie dBASE IV. Compilers: MicrosoftC 5.1 and Turbo Pascal 5.5; Scientific/Engineehng; State 2 , MathCAD 2.5. and PC-Mat!ab3.5l; and Spreadsheets: Lotus f-2-3 release 22 
and Guattro Pro 1.0. 

The BVTE Lab introduced the notebook benchmarks in the February issue (see 'Ferfeclly Portable''). To obtain a copy of the benchmarks, join the listing area of the byte.bmarks 
conference on BIX or contact BVTE diredly, 

The Compaq LTE 386s/20 f AST Premium Exec 386SX/20, and Toshiba T2000SX offer the longest battery life. The Premium 
Exec r Tl TravelMate 3000, and LTE 386s/20 outperformed the rest of the group. The ALR Venture/16 also did well t due in part 
to its math coprocessor—no other machine had an 80387SX installed. 


Application-level 


Low-level 


Battery life 



The Tempo has a good-quality backlit 
LCD. It could have been a little bit 
brighter, but that's all I would ask. The 
Tempo's default character font is also 
mote attractive than those on the other 
systems. Graphics adjustments are sim¬ 
ple thanks to the sprocket controls that 
Everex mounted on the side of the key¬ 
board* That’s good, because it's easy to 
hit them by accident. 

The Tempo keyboard has a tinny feel¬ 
ing that 1 didn't care for. I approve highly 
of the key arrangement, however, which 
features oversize Control, Alt, and Enter 
keys* The price for the roomy keyboard 
is a large case, but the Tempo still weighs 
in at a hair under 7 pounds. 

The Tempo's slow video won't help 
with graphics-intensive applications, and 
the keyboard is mediocre* Still, the ma¬ 
chine has relatively good battery life, 
quality construction, and the Everex 
name to recommend it* 



Grid 1450SX 

Grid Systems' 1450SX is bigger, heavi¬ 
er, and a little older than the other sys¬ 
tems. The 1450SX, with 1 MB of RAM, 
a 20-MB hard disk drive, a floppy disk 


drive, and a 16-MHz microprocessor 
matches up feature-for-feature with 
other systems and performs about as well 
as its peers. The $4795 asking price is 
high, but its impeccable construction 
quality should please field-service tech¬ 
nicians and others who need a sturdy ma¬ 
chine for the road. 

The I 450SX reminds me of an expen¬ 
sive European touring car. It may not get 
to your destination any faster than other 
systems, but youTl enjoy the ride more* 
It's the Rolls-Royce of laptops, with a 
keyboard, display, and casing that are 
handsome and a pleasure to use. 

Ergonomic and psychological factors 
aside, there's little to recommend the 
1450SX, One minor annoyance is that 
memory upgrades require a trip to the 
dealer. A more serious problem is the 
oversize battery (ll l A by 12Vi inches), 
which covers the bottom of the computer 
and brings the total system weight to 11.2 
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ANALYSTS 

CHOICE 


FASTCaehe-SX vi.2 
November 26, 1990 


THE WINDOWS "3.0 SOLUTION: 


FASTCache-SX™—Triples your AT speed with a 386 " SX from $495. 
FASTCache-SX/PluS m —SPEED plus the MEMORY you need on a single board! 


FASTCache-SX is your most cost effective upgrade path to the 
world of 386-based computing. Designed to work in most ATs 
and compatibles, FASTCache-SX or FASTCache-SX/Plus con¬ 
verts your Z86 into a 16 or 20 MHz 386SX powerhouse that 
outperforms most 386SX and some 386DX based systems* 
You 11 run all your old 16-bit software plus new applications 
customized for the 386*s speed and 32-bit memory, like 
Windows 3*0 in "386 enhanced mode" 

Speed ... Memory ... Compatibility 

Both FASTCache-SX and SX/FIus are 100% compatible with 
your ATs hardware and software* Their 32K (optional 64 K), 
four-way set associative cache gives your AT zero-wait-state 
performance accessing 16-bit memory. Most applications run 
two or three times faster, providing the equivalent performance 
of more expensive 386/387DX-based systems* 


FASTCache-SX/PItts includes sockets for up to 8 megabytes 
of extended memory. Since 386 multi-tasking applications 
such as Windows 3.0 run faster with more memory, 
FAS71Carhe-SX/F£us is the ideal Windows solution* 

The 16 MHz and 20 MHz FASTCache-SX list for $495 and 
$595. Add $100 to each for the Plus versions. An installation 
kit (required) costs between $50 and $95, depending upon the 
type of 286 socket. Both boards include a 5-year warranty and 
are backed by the best technical support in the PC industry* 
Installing the FASTCache-SX is easy. TRW installation is also 
available for a nominal fee (U.S* only)* 

No Risk Offer: FASTCache-SX and SX/Plus come with un¬ 
conditional, 30-day, money-back guarantees* Your complete 
satisfaction is guaranteed — or your money back! 

Call (508) 746-7341 to order your FASTCache-SX today! 


Features a genuine Intel 386SX running at either 16 or 20 MHz, 

Quick and easy installation with our user friendly manual. 

Optional 387™ SX delivers up to 11 MegaWhetstones, making it ideal for 
AutoCAD r Lotus and PostScript interpreters. 

Runs Windows 3,0 in "386 enhanced mode," DESQview-386, and OS/2. 
Landmark ratings of 21,3/27 MHz and Norton St ratings of 18/22.4 at dock 
frequencies of 16/20 MHz. 

Outperforms most 386SX-based motherboards and accelerators! 

Runs in over fifty 286™ systems including; AST AT&T, Acer, Compaq, 
CompuAdd, Epson, EVEREX , HR IBM (AT PS/2-30-286, XT286) f NEC ; 
NORTHGATE, Packard Bel Tandy, Unisys, Wang, Wyse, Zenith and ZEOS. 


Summer Special 

Order FASTCache-SX or SX/Plus by 
August 1st and receive a FREE 32K cache 
upgrade (a $70.00 value). 


Mtcrowav 


® 



ilrlet L 2 B 6 , 3B& 307 are trademarks el Intel Cprp. Wirnlpwre, te a trademark qI Mrcrosoll. 

FASTCache and Microway are trademarks of Mieroway, Inc. 


Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 

U.K./Europe 081-541-5466 'France 01 43 2 69593 •Germany 069-75-2023 •Holland 40 836455 •Italy 02-74.90.749 •Norway 9 876656 
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pounds. What's worse, it barely keeps up 
with those of the other systems: It quit 
after 1 hour, 40 minutes. Strong low- 
level video and disk benchmark scores 
didn't distinguish the 1450SX in the ap¬ 
plication benchmark suite. If Grid would 
improve the battery life, shrink the 
bulky battery down a bit, and lower the 
price, this would be the notebook for 
everyone. 



Count yourself in with 
the Wildcard 88™ 


* Supports XT Turbo mode CPU 
dock speeds of 4,77, 7,15 and 9.54 
MHz 

* 10 MHz CPU clock frequency 

* Supports up to 32 K Bytes of 
onboard BIOS EPROM 

* Small 2"x4" form factor 

* Bios available for easy integration 

* Onboard DRAM controller for 
easy system design 

* Onboard bus controller supports 
XT I/O channel 

Megatel is expanding the 
Wildcard family to offer you 
more development flexibility. 

The Wildcard family offers 
the lowest cost smallest 
footprint solution for your XT 
class system. It integrates all 
functions of the I BM PC XT® 
motherboard minus DRAM and 
DRAM drivers. All on a circuit 


Supports 8087 co-processor 
operation 4 with socket) for high 
speed numeric data processing 
Reduces XT parts count by 75% 
Supports up to 640K of system 
DRAM 

Onboard sound generator 
supports speaker control 
Improves total system reliability 
Reduces overall system costs and 
factory overhead 
Onboard Keyboard Controller 

card the size of a business card. 
For more information call us 
today. 

Megatel Computer 
Corporation 

125 Wendell Ava, Toronto, 
Ontario M9N 3K9 
(416) 245-3324 
FAX |4I6| 245-6505 

Wifdcard AS™ fc a trademark of Megatet Computer Carp, 
IBM PC. XT are registered trademarks of IBM Corp. 


—megatel 
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Samsung NoteMaster 386S/16 

The NoteMaster looks like the other SX 
computers. It has the same essentials: a 
16-MHz 386SX CPU, 1 MB of RAM, a 
20-MB hard disk drive, and a high-den- 
sity floppy disk drive for importing and 
exporting data. Its $3999 price puts it in 
the same ballpark as the Everex Tempo. 

This machine falls short in many w- 
spects, however. It ran slightly behind its 
competition in most performance catego¬ 
ries. The screen is harder to adjust than 
those of the other systems. But by far the 
most annoying feature is the keyboard. 
In a word, it's lousy. The keyboard has 
small, inappropriately located special- 
purpose keys, and the key travel and 
feedback are poor. I tried to write part of 
this review on each machine, but the 
NoteMaster was just too frustrating for 
even that simple task. 

Now for the good points. The Note- 
Master did well on the battery-life tests. 
It went Vh hours before shutting down 
and gave plenty of advance warning when 
the battery went low. Samsung also paid 
attention to preserving battery life. The 
computer beeps if you try to close the 
case while the machine is running and 
lets you set time-outs that shut down the 
CPU, display, and other subsystems af¬ 
ter a period of inactivity. This is not 
enough to redeem the machine, but it is 
enough to make me regret that the rest of 
the system didn't live up to this area. 

continued 
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Focus <m Precision Dlnstration 
With New Designer 31 



See for yourself. New Designer 3.1 
turns your PC into a precision 
illustration tool, running under the 
Microsoft® Windows™ environment. 
You'll get more accuracy in technical 
illustrations, greater performance in 
graphic designs and higher speed in 
desktop publishing layouts. It’s now 
easier to turn what you can imagine 
into an image all can see. Call for 
your free trial software and feel the 
high performance yourself. 



± Higher performance in Designer 3.1 

speeds up drawings with faster wide styled 
llnes-even wide dashed lines. Object 
snap points make precision a given: 


The view from out front. With new 
Designer 3.1 you’re ahead of the 
pack no matter how you look at it. 
With more usable features, higher 
performance operation and more 
flexible file handling, you’ll be able to 
create and manipulate an image 
until it's just right. That’s precision. 



Choose from 16.4 million colors and save 
any number of custom palettes for later 
use , Combine text and graphics with 
bitmapped images and true layering. 




customizable toolbox has a tool for just 
about anything: precise and accurate 
autolracing utility, CAD-like layering and 
superb color-publishing capabilities, ” 
says PC Magazine , 


^ Desktop published 
articles become 
clearer with 
precision illustration 
from Designer 3 ♦ 1. 
Multiple fife formats 
speed up import and 
export of flies. 


reports that "Designer pro¬ 
vides the best overall graphics pack¬ 
age. The program offers state-of- 
the-art features, good performance, 
and unmatched ease of learning 
and use in a sophisticated package. 
Designer can handle virtually any 
tree-form graphics or design task 
with ease." Designer was awarded 
a top-of-the-class rating. 


Circle 191 on Inquiry Card. 


Outside perspective reflects well. 

ryn “Designer is an outstanding 
UJ3 illustration package that 
3S£!J receives Editor’s Choice recog¬ 
nition. Designer is perhaps the most 
sophisticated of ail the illustration 
packages,” writes PC Magazine. 



Designer 


Free hands-on 
trial. Call now, 
for a free 
working 
model of the 
new Designer, 
800-733-3729, 
ext. 5050. 


This ad was created using Micrografx Designer Micrografx, Enc. 1303 Atapaho, Richardson, TX 75081 -{214) 234-1769 Copyright €> 1991. Micrografx, Inc. All Rights Reserved. 
Micrografx is a registered trademark, and Micrografx Designer is a trademark ol Micrografx. All other products are trademarks of their respective owners 




















































386SX NOTEBOOKS 


COMPANY INFORMATION 


Advanced Logic 
Research, Inc. 
(Venture/16) 

9401 Jeronimo 
Irvine, CA 92718 
(800) 444-4257 
(714) 581-6770 
fax: (714) 581-9240 
Circle 1075 on Inquiry Card. 

AST Research, Inc. 
(AST Premium Exec 
386SX/20) 

16215 Alton Pkwy* 

P.O. Box 19658 
Irvine, CA 92713 
(714)727-4141 
fax; (714)727-9355 
Circle 1076 an Inquiry Card. 


Data world, Inc. 

(NB320SX) 

3733 San Gabriel 
River Pkwy. 

Pico Rivera, CA 90660 
(800) 736-3282 
(213) 695-3777 
fax:(213)695-7016 

Circle 1077 on Inquiry Card. 

Everex Systems, Inc. 
(Tempo LX) 

48431 Milmont Dr. 
Fremont, CA 94538 
(800) 821-0806 
(415) 498-1111 
Circle 1078 on Inquiry Card. 


Grid Systems Corp. 
(1450SX) 

47211 Lakeview Blvd* 
P.O, Box 5003 
Fremont, CA 94537 
(800) 222-4743 
(415) 656-4700 
Circle 1079 on Inquiry Card. 

Samsung Information 
Systems America 
(NoteMaster 386S/16) 
3655 North First St. 

San Jose, CA 95134 
(800) 446-0262 
(408) 434-5400 
fax: (408) 434-5653 
Circle 1080 on Inquiry Cord. 


Texas Instruments, Inc, 
(TravelMate 3000) 

P.O. Box 202230 
Austin, TX 78720 
(800) 527-3500 

Circle 1081 on Inquiry Card* 

Toshiba America 
Information Systems, 
Inc. 

(T2000SX) 

Computer Systems 
Division 

9740 Irvine Blvd. 

Irvine, CA 92718 
(800) 334-3445 

Circle 1082 on Inquiry Card, 



TI TravelMate 3000 

TI is back, and this time it means busi¬ 
ness. The 5 &-pound TravelMate 3000, 
with its 20-MHz CPU, is the fastest and 
lightest system in this roundup. Its good 
all-around performance placed it in the 
company of the AST Premium Exec and 
the ALR Venture/16. 

The TravelMate has a few drawbacks. 
The bare-bones configuration of a 20- 
MB Conner Peripherals hard disk drive, 
floppy disk drive, and 2 MB of RAM 
lists for $5499—more than any other 
notebook computer except the Compaq 
LTE 386s/20 ($6499). It also has a rela¬ 
tively short battery life. 

The keyboard console is not suitable 
for long sessions, but it's no worse than 
that of any other notebook machine. The 
sidelit screen, one of the better displays, 
features VGA graphics with 32 levels of 
gray. The monitor controls, although 
flush on the display panel, are easy to 


manipulate. The case seems a bit flimsy, 
but it held up fine during testing* 

Unquestionably, the TravelMate 3000 
is a technological showpiece and a per¬ 
formance leader. Given its price, I ques¬ 
tion how many business travelers will be 
throwing a TravelMate into their brief¬ 
case; it does, however, make an ideal 
traveling companion* 



Toshiba T2000SX 

Toshiba has once again come through 
with a winner. The T2000SX outper¬ 
formed most of the other 16-MHz ma¬ 
chines in this review, and its unique 
nickel-hydride battery outlasted those of 
every SX notebook machine BYTE has 
tested, including that of Compaq's LTE 
386s/20. The system went 3 V A hours be¬ 
tween charges in my tests. With Toshi¬ 
ba's power management features en¬ 
abled, you should gel well over 4 hours 


of battery life. 

The base machine isn't cheap, how¬ 
ever. Configured with 1 MB of RAM 
and a 20-MB hard disk drive, it lists for 
$4999. The T2000SX also holds up to 9 
MB of RAM. 

Better battery technology is just one 
reason to go with the T2000SX. The ma¬ 
chine's power management software is 
top-notch, and Toshiba's unique Resume 
feature lets you turn the machine off 
while running an application. When you 
power the machine up again, your appli¬ 
cation begins running where it left off. 
Even if the battery runs out while you're 
working, you don't have to worry about 
losing data. 

The keyboard is also first rate. The 
nearly full-size (86-key) layout features 
good key placements, and using it is al¬ 
most like typing on a full-size keyboard, 
I also preferred the system's fluorescent 
sidelit display, which stands out even 
against those of the TI and Everex sys¬ 
tems* 

Like any other computer, the Toshiba 
T2000SX has its share of troubles. Some 
of the port covers detach completely 
from the system* They are difficult to 
fasten securely, and they seem almost 
custom-made to get lost. But these are 
minor points. If I were going to go out 
and buy a 386SX laptop computer, I 
would spend the extra money and get the 
T2000SX* It's not perfect, but it's close 
enough, ■ 


Steven J. Vaughan-Nichols is a freelance 
writer based in Lanham, Maryland . You 
can reach him on BIX as " sjvn . ” 
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World-class Optical Storage for Novell 

COREL announces the finest in data security and mass storage COREL software is completely compatible with Novell 

for Novell networks. As the world's leading developer of optical NetWare utilities, security levels, and all existing applications, 
interface soil ware for IBM and Macintosh computers. COREL The world's leading developer of optical disk interface software 

brings you its award-winning line of optical disk sub-systems, the invites you to make the networking breakthrough, 
most powerful NetWare compatible optical drives on the market For details, contact COREL Systems today! 
itoday. Whether yo u need l he pem ianence of WOR M sloragc\ the 
convenience of erasable optical or the power and flexibility of 
on r new multi- fu n c t i on d r i v e an d C D - R OM d ri v e s, CO R E L 
offers you the most flexible and effective storage solutions 
anywhere, providing massive archiving capabilities and excep¬ 
tionally high security options. 

Corel Systems Corporation: the universal choice for optical innovation. 

Circla 80 on Inquiry Cord (RESELLERS: 81). 


COREL 


TEL: (613)728-8300 
FAX: (613)728-9790 








REVIEWS 


HARDWARE 


WaveLAN: A Network with No Strings Attached 



WaveLAN includes a 2-Mbps network adapter, NetWare drivers , and an external 
antenna (upper left). 


WAYNE RASH JR. 


N CR's WaveLAN seems like the per¬ 
fect solution to many of the prob¬ 
lems associated with installing a 
LAN. You get fast, reliable connectivity 
without the wires. And unlike some 
other systems that include their own net¬ 
work operating system, WaveLAN sup¬ 
ports NetWare. There are, however, a 
few problems in paradise. 

WaveLAN replaces network cabling 
with high-frequency radio signals and 
uses spread-spectrum techniques to re¬ 
duce interference. Nodes can transmit at 
up to 2 megabits per second over dis¬ 
tances of 800 feet (unobstructed). Like a 
standard Ethernet LAN, WaveLAN uses 
CSMA protocols. But where Ethernet 
adds collision detection, WaveLAN uses 
collision avoidance techniques. 

Because WaveLAN uses radio signals 
instead of transmitting data through a 
cable, collision detection would be diffi¬ 
cult to arrange. Instead, WaveLAN lis¬ 
tens before transmitting in an attempt 
to avoid collisions. When simultaneous 
transmissions do occur, WaveLAN de¬ 
pends on NetWare io detect garbled 
packets and request a retransmission. 

WaveLAN currently works only with 
versions of NetWare 286 between 2.1 and 
2.15C. NCR claims that WaveLAN will 
support NetWare 386 by the time you 
read this review, and it's working on 
drivers for Banyan's Vines and Micro¬ 
soft's LAN Manager. 

The Basic Package 

NCR includes everything you need to set 
up a WaveLAN workstation or server 
with each network interface card. The 
package includes a full-length 16-bit AT- 
bus or 32-bit MCA-bus NIC, an antenna 
that's slightly larger than a 3 Vi-inch disk, 
mounting hardware, two installation and 
setup disks, and an installation guide for 
$1390. A metal enclosure that houses the 
RF circuitry takes up approximately half 
the space on the network card. The back 
of the card holds a bank of four DIP 
switches and an F connector for the an¬ 
tenna. (The F connector looks like the 
threaded jack that your cable TV com¬ 
pany installs in your house.) 

You select from four available I/O ad¬ 
dresses by setting two of the DIP switch¬ 


es (the other two control the boot ROM 
address for diskless workstations). Next, 
you insert the card into your computer 
and attach the antenna. Threading the 
cable onto the F connector is difficult; 
the connector sits so dose to the top of 
the card that the computer case blocks 
access. This is such a problem that NCR 
now bundles a special tool with Wave¬ 
LAN to attach the cable. Replacing the F 
connector with a standard BNC connec¬ 
tor is an even better idea. 

Configuration Hassle 

WaveLAN's software installation proce¬ 
dure suffers from enough problems that 
some installers may want to quit before 
they've met success. Once you interpret 
the documentation, installation is fairly 
easy. Unfortunately, the documentation 
is poorly organized, the procedure is 
nonintuitive, and the messages from the 
software are obscure. 

To be fair, part of the problem in¬ 
volves NetWare 286's unfriendly instal¬ 
lation process. Nevertheless, NCR could 
have done a better job. The WaveLAN 


manual discusses the installation but 
leaves all discussion of configuring the 
software to the Novell documentation. 
The WaveLAN documentation should 
lead you step-by-step through the entire 
process, or at least give you a high-level 
overview of the procedure so you don't 
miss important steps. 

If you don't configure the WaveLAN 
card properly during the installation, you 
get a cryptic error message that seems to 
come from NetWare. Unfortunately, no 
amount of study in the NetWare manuals 
will solve the problem, because Wave¬ 
LAN is the culprit. You can't even boot 
your file server until you've configured 
WaveLAN correctly. 

The installation process requires that 
you run Novell's NETGEN utility to re¬ 
generate your network operating system, 
a task that you must do for any such 
change in a NetWare 286 file server. In 
the process, you must have read the 
README file, which lists several 
drivers that work with the different ver¬ 
sions of NetWare 286. 

Once I divined the software require- 
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BVTE 


ACTION SUMMARY 


WAVELAN 

LIKES 

No cabling needed; NetWare- 
compatible; high reliability; 
performance acceptable for most 
applications, 

■ DISLIKES 

Poor documentation makes 
installation irritating; noticeably 
slower than Ethernet for large file 
transfers, particularly with 
competing network traffic, 

RECOMMENDATIONS 

Worth consideration in offices 
with frequent moves and changes, 
or where running cable is difficult, 

REQUIREMENTS 

An AT- or MCA-bus PC and 

NetWare 2. lx 


a cost 

$ 1390 per workstation or server; 
$90 for Data Encryption Standard 
chip 

■ FOR MORE INFORMATION 

NCR Corp. 

1700 Soufh Patterson Blvd. 

Dayton, OH 45479 
[BOO) 225-5627 
(513} 445-5000 
fax: (513)445-3842 

Circle 1205 on Inquiry Card- 



ments, server installation went routinely. 
Setting up the workstation cards was eas¬ 
ier, although 1 was never able to get the 
drivers to work with version 3 of the Net¬ 
Ware workstation shell. NCR claimed 
that it had added support for the version 3 
shell as this review went to press. 

WaveLAN vs, Ethernet 

Once you get through the installation, 
WaveLAN workstations work just like 
any other NetWare 286 workstations, 
WaveLAN *s 2-Mbps speed rating is only 
20 percent of Ethernet's theoretical 10- 
Mbps potential, but the difference isn't 
noticeable for most applications. There is 
an obvious difference if you have to per¬ 
form transfers of large files, however. 

In an effort to measure WaveLAN’s 



■ m |—| 


p 35UNtXcomn^ 

and BS04;3 ppHonspbs a number 
of d^S-specific enhancements 


Tap fhe power 
of UNIX on 
your DOS machine 


<%§> Includes awk, cp, cliff, find, grep, h. 


aMLK$jyj mv ' rm > on d sort 

t- <■ 


To Order Co/! 


y Each utility is stand-alone, uses video 
attributes, and has a built-in Help 


Demos available on our BBS or on 


LM^csMeworK 215 Berkeley Place, Brooklyn, New York 11217 
power tools for power users Voice: 718-3983838 BBS; 718-6382239 




PUT dBASE’ ON TOP 


Dr, Switch -A5£ puts dBASE on top. 
On top of the charts, spreadsheets, 
word processors or on top of DOS 
Right where it belongs, on top of any 
graphics or text program when you 
need it. Neatly tucked away when 
you don't. Dr. Switch-ASF turns any 
dBASE language program into a 
I6-2GK RAM resident program. So 
now you can have dB ASE power at 
the touch of a key anywhere, any¬ 
time and from any program. 

dBASE T$R% 
easy as ASE 

With Dr Switch ASF you don't have 
to be an Assembly language whiz or 
a C code maven to create TSR’s. The 
Doctor includes an integrated cut G 
paste Feature for transfering data be 
tween programs. It also supports 
both Expanded and Extended mem¬ 
ory and is fully network compatible 


The doctor speaks 
your language 

Dr. Switch-AST supports all of the 
dBASE dialects. So it works directly 
from Clipper? dBASE 131 PLUS? 
dBASE IV: foxBASE + *and FoxPro" 

No need to learn a new dBASE 
syn tax an d no new en vi ran men ts _ 

to wrestle with. 

When the doctor’s in. dBASE is * 
on top. 

Call and place 
your order today! 
212 - 787-6633 

DR. SWITCH-ASE 

$179.95’' 

tilack & White International Inc. 

PD. Bra 1040 
Hanetanum; Station 
Newlhflc NY IOQJ4 -OS4J 


O SwiKh £>f Dr Swtctl CnCall arWSDr Switch fSH.Mamtaclemark'&nl Stack L White International, Fnc; 

/Ml Others arc trademarks or reputeicd Irarkmaiks oi their respective hu-ldei-, 

" Pl'.r, ShippmgJHandling U S Oideii add 16 00 Iftr 2nd Day Air 13.00 hr; Ground Canadian and Foreign orders add 
18.00. COD add 1? 10 147 residents add ejIei tax All payments Li 5 InndsAJ S Banki cmFy 1 
r Include royalty Iret lunurrif vtrson 


BVTE 

Idemo':M 


Free Demo Download 

617-861 -9767* 
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WAVELAN 


ability to deal with large files, I trans¬ 
ferred a 1.2-megabyte file 10 times (5 
times in each direction) between my 
Samsung/Novell 386AE file server and a 
Unisys PW2 486/25 client. I compared 
this with the same operation over convex 
tional thin-wire Ethernet using a 3Com 
3C503 card in the Unisys client and a 
Novell NE2G0O in the Sam sung/Novell 
file server. The 1.2-MB transfer aver¬ 
aged 1 minute, 36 seconds over standard 
thin-wire Ethernet versus 2 minutes, 41 
seconds over WaveLAN. (Note that these 
numbers reflect relative performance; 
they do not reflect the speed of the net¬ 
work medium. Other factors affecting 
throughput include the speed of the hard 
disk drives, available memory, and the 
size of any disk cache on the workstation 
and client machines.) 

Since WaveLAN depends on NetWare 
to catch transmission errors, I tried the 
same test while generating traffic from 
another workstation (a Zenith Z-248 in 
another room) to create interference. 
The effect was clear: The transfer still 
occurred without errors, but the average 
file transfer time increased to 3 minutes, 
38 seconds—almost a minute longer. 


WaveLAN uses spread-spectrum 
transmission in the 902- to 928-MHz 
range, so it's unlikely that it will inter¬ 
fere with anything you're likely to have 
around your office, although NCR warns 
that any machinery that generates radio 
noise, such as microwave ovens and copi¬ 
ers, could meet with interference that af¬ 
fects performance. One unexpected of¬ 
fice appliance that WaveLAN interfered 
with was my multi frequency monitor. If 
you set the antenna next to a VGA color 
monitor as I did, your screen will look 
like it's under water. Moving it away 
from the machine solved the problem. 

Do You Want One? 

Compared with the cost of standard 
Ethernet NICs, the WaveLAN’s $1390 
list price sounds high, but you don*t have 
to pay for workstation cable drops with 
WaveLAN. A typical Ethernet installa¬ 
tion that includes new cabling and adapt¬ 
er cards typically costs between $500 
and $1000 per node, depending on the 
cable used. WaveLAN makes sense in 
areas where moves and changes happen 
frequently, or in open areas where it’s 
difficult to run cabling. 


WaveLAN will never completely elim¬ 
inate the need for cabling. While it can 
transmit up to 800 feet under ideal condi¬ 
tions, realistically you'll be confined to a 
single floor of a high-rise building. You 
will still have to connect multiple servers 
with a backbone cable, and you may find 
that cable is required in some locations 
with high levels of electrical noise. 

WaveLAN is clearly not going to keep 
up with Ethernet for CAD users wanting 
to transfer large files—particularly when 
many nodes are contending for transmis¬ 
sion time. But for most typical LAN ap¬ 
plications, WaveLAN is plenty fast. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc . 
(Arlington, VAf He consults with federal 
and private sector clients on microcom¬ 
puters and communications, and he is co¬ 
author of two books for business network 
users: The Executive Guide to Local 
Area Networks and The Novell Connec¬ 
tion. You can contact him on BIX as 
4t waynerash ," or in the to* wayne con¬ 
ference. 





ELECTRONICS 

(800) 333-9343 

I'AX (713) 933-0044 * (713)933-7673 
P.O. Box 742571 • Houston, Texas 77274 

Call for complete information and our 
catalog of Switching :uid Sharing Solutions, 
Dealer inquiries welcome. 
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ZEOS 

Simply the best 
notebookyou 
can buy. 

Tate it from the experts: 








A few expert opinions: 

“There’s a new king of the hill-the ZEOS Note¬ 
book. .’.’ — PC Magazine “This notebook is a 
steal” — InfoWorld ■ “In this category I’m most 
impressed with the ZEOS Notebook... it has to be 
the number one contender’.’ - John C. Dvorak 

“The best price performer in its category’.’ 

- Mobile Office “An outstanding value’.’ 

- PC Week “Impressive” - PC Sources 

Impressive Indeed! 
And The Price? 




'2 86 AND 386SX 


-8 our light weight snap-in, snap-out battery 

A __ packs. They’re so light and easy to use, 

I | you can easily take an extra one with 

sA I II I you on those really long trips. You can 

I ill \ get even more life out of a single charge 

L \r V'VA. by using our programmable power 

. . management system. Hour upon hour 

of Notebook computing power! 

I / ■ A /| CONNECTIVITY TOO! 

If If^l I Your new ZEOS notebook is a great 

II IV j\ I connectivity tool. Utilizing our optional 

Vwf'V built-in 2400 baud MNP Gass 5 modem, 

connectivity buffs will find themselves 
logging on at every turn. And speaking of connectivity, we’ve 
kept the I/O easy to use too. Because unlike many of the others, 
your new ZEOS notebook has the same industry standard port 
connectors you’ll find on your larger desktop system. Completely 
compatible! Serial and Parallel ports; even an external VGA 
connector. All industry standard and ready to go the minute you 
receive your system. 

It’s attention to detail that makes the difference. Tens of thou¬ 
sands of hours of development time have been invested. We’ve 
been thinking and re-thinking exactly what you want in a note¬ 
book, and now we’re building it for you. We think you’ll agree, 
it’s an incredible product. Plus, your new notebook is backed by 
the best support in the industry, 24 Hours a Day. 



in take desktop 
ower anywhere! 

» ZEOS Notebook. 


ZEOS 24 HOUR A DAY SUPPORT. 

After all, it was ZEOS that invented 
24 Hour a Day Toll Free Sales and 
Technical Support. We’re always 
here to help. Any time you need us 
• your telephone is a Toll Free Hotline— 
direct to your own personal 
Technician. 24 Hours a Day, 365 Days a 
Year. Now that’s ZEOS value. But we don’t 
stop there either. 

Your new notebook is also backed by 
our 30 Day Absolute Satisfaction Money 
Back Guarantee and One Full Year Limited 



Warranty. You’re going to be very satisfied. 
We don’t just say it. We Guarantee It. 

ORDER YOUR OWN ZEOS 
NOTEBOOK NOW! 

You can order your new ZEOS note¬ 
book right now. Simply pick up the phone 
and give us a call now at 800-423-5891. 
At last, a full featured notebook that lets 
you compute anywhere. You’re going to 
love it. That’s a guarantee! 


ORDER NOW TOLL FREE: 

800-423-5891 


NOW. YOUR COMPLETE 
'286 NOTEBOOK! VGA, 

20MB HARD DRIVE, 1.44MB 
FLOPPY AND MORE. LIGHT 
AND LOADED! INCREDIBLE. 

ONLY $1995 

386SX ONLY $2295/ 

'286-12 or 386SX-16 CPU. 

1MB DRAM, expandable to 3 

or 5MB. \ 

20MB High Speed HDD. 

Built in High Density 3*5 M 
1.44MB floppy drive. 

High Resolution VGA display* 
Fluorescent backlit 640x480, 

32 grey scales* Bright and clear! 
Removable quick charge NiCad 
battery* Two hour plus battery 
life typical, more using Program¬ 
mable Power Management! 

Quick charge or trickle charge 
using included AC power 
adapter* 

Extra battery packs and exter¬ 
nal charging stand available* 

82 key keyboard* True 101 key 
emulation. 

Industry standard Serial 
and Parallel Ports. 

VGA port for external VGA 
color display* Groat for demosl 
Total system weight under 
seven pounds with battery I 
30 Day Absolute Satisfaction 
Money Back Guarantee and 
ZEOS Customer Satisfaction 
Package. 

One Full Year Limited Warranty* 

24 Hour a Day Toll Free Techni- 
cal Support, 365 Days a Year. 

ORDER NOW TOLL FREES 

800 - 423-5891 

FAX Orders: 612-633-1325 
Minnesota: 612-633-4591 
Hearing Impaired (TDD) 

Orders: 800-228-5389 
Outside U$ and Canada: 

612-633-6131 

MasterCard, VISA, Discover, 

Am Exp, Z*CARD. 

Open 24 Hours a Day, 

365 Days a year! 



ft available. Alt prices and specif icatifms are subject to change without notice. Please call to confirm pricing, specification 
1990. ZEOS International, Ltd., 530 5th Avenue, N W, St Paul, MM 551 12 USA. 






The ZEOS Guide to the 

Meet Notebook: 

r/ PROCESSOR: PC Magazine recommends a ’286 17/ SYSTEMS STATUS AT A GLANCE: Yes, monitor 

\jL I or ’386SX processor pointing out that “8086- I yt I 


’386SX processor pointing ( 
and 8088-based portables have only half to a third of 
the computing power of a 286!’ That’s why ZEOS 
offers you your choice, ’286 or 386SX! More power 
for you. After all it’s just 
like a 6.5 pound desktop! 


ef 


DRIVES: Two drives, 
built in! A whisper 
quiet high speed 20 Mega- 


CHECK IT OUT! 


Remember, with a built in 
floppy drive you don’t need 
to fool around with strange 
interfaces to load and trans¬ 
fer files. 

Vr/ VIDEO: ZEOS raises 
I YA the ante to VGA! 

We’re talking about bright 
and crisp VGA displayed 
on one of the largest note¬ 
book screens in the in¬ 
dustry. The display also 
features advanced fluores¬ 
cent backlighting, 32 grey 
scales and 640 x 480 reso¬ 
lution. Plus, it can be adjusted to any position over 
a 135° angle and features easily adjustable brightness 
and contrast controls. Easy viewing under virtually 
aiw lighting conditions. You can connect to an external 
VGA color monitor too! 

I / GREAT BATTERY FEATURES: Every battery 
LSlJ feature you want. You can plug your note¬ 
book in and “quick charge” the battery in less than 
one hour or you can “trickle charge” while in use. 
Plus, your battery easily snaps out allowing the quick 
installation of an optional replacement battery. It’s 
great to be able to carry a light weight spare for 


Now, you can take desktop 
computing power anywhere! 
Your ZEOS notebook has 
many features of obvious 
importance. Also, there are a 
number of features that are 
subtle yet critical to your 
ultimate satisfaction. We'll go 
over them here one by one. 
We think you'll agree your 
new ZEOS Notebook is the 
one for you! 


eight key system components at a glance! We’ve 
equipped your new notebook with eight LED indi¬ 
cators which monitor disk access, keyboard functions 
and power status. There is even an audible alarm 

which may be programmed 
to inform you of a low bat¬ 
tery condition and to let 
you know if the cover is 
closed with the power on. 
Now that’s one smart 
notebook! 


ef; 


DESKTOP KEY¬ 
BOARD FEATURES: 

We’re talking 82 full size 
keys with full 101-key emu¬ 
lation. And the keyboard 
isn’t squeezed either. The 
distance between the “Q” 
key and the “[” (left bracket) 
key measures 7.5 inches, 
just as PC Magazine sug¬ 
gests. The keys are of 
standard size, plus touch 
typists will love our full 
3.5mm keystroke. Type for 
hours and love it! 

rrY connectivity and I/O: Keeping in touch is 
I*' I easy when you order our internal 2400 baud 
MNP Class 5 modem. Simply plug in the phone line and 
dial away. How about I/O ports? Many notebooks don’t 
have them and if they do they’re often non-standard. 
But your ZEOS notebook has industry standard I/O— 
serial, parallel and VGA. Just like your desktop! 


0 "; 


FCC & UL APPROVALS: Your new ZEOS 
notebook features both FCC Class B and UL 
approvals. We’ve also met CSA and VDE requirements 
too, just for good measure. Quality and reliability. 


great to be able to carry a light weight spare tor .— s _.. 

those especially long trips. An optional battery charger WA1 ! CH THE ? ETAILS TOO: Like memory ex¬ 
stand is available as well. LI-I pandability. One Me^comes standard, you cai 


V7 /\ INTELLIGENT POWER MANAGEMENT: Your 
LllJ new ZEOS notebook features an intelligent pro¬ 
grammable power management system if you wish 
to use it. Based on the length of time since your 
last keystroke, you may reduce CPU speed, display 
screen backlighting etc. Full power is immediately 
restored at the stroke of any key. The system even 
knows not to use the power management system 
when you are operating on AC power! 


can 

also order a total of 3 or 5MB as a factory option. And 
lots of other details. Like a recessed power-on reset but¬ 
ton, a soft carrying handle, built in speaker and more. 
You’re going to love it! And there’s no reason to wait. 

CALL NOW TOLL-FREE: 

800-423-5891 









Your New ZEOS Notebook. 
Tate your pick! 



’286 or ’386SX, Haul Drive, Floppy Drive, 
VGA, Under 7 lbs., Beautiful! 

Unbelieveable. 
Believe It! 






z 


S NOTEBOO 




"THERE'S A NEW KING OF THE HILL" 

-PC MAGAZINE 

“King of the Hill... Impressive... The 
best price-performer... An outstanding 
value... A steal... The number one 
contender...” We couldn’t have said it 
better ourselves. The experts love the 
new ZEOS Notebook. And you will too. 

At only $1995 for our ’286 version and 
$2295 for our new 386SX, you simply 
can’t find a better notebook anywhere! 

As PC Magazine said, the ZEOS 
Notebook “offers a top notch combination 
of power, weight, features and price...” And you can pick your 
power! Choose our ’286 version or go for the incredible new 
ZEOS ’386SX. Combine either with our high speed hard disk, 
built in 1.44MB floppy drive, VGA and more—you’ve got the 
greatest notebook going at any price! 

INCREDIBLE DESKTOP FEATURES IN A NOTEBOOK. 

In feet, it’s really like owning a 6.5 pound desktop that you 
can take with you anywhere! Look closely at the details. Like 
our crisp 10" VGA display. The ultimate in sparkling clarity, 
it features advanced fluorescent backlighting for vivid VGA 
graphics. Then, the drives. 

Two drives are better than one! First, your notebook will indude 
our whisper quiet high speed, high capacity hard disk. It will 
read and write your data so fast 
chances are you’ll hardly know it’s 
there, Then we’re building in an 
industry standard 1.44 Megabyte 
3.5 inch floppy as well. 

While most notebooks don’t 
indude a floppy drive at all, you’re 
really going to appreciate your ZEOS 
notebook’s industry standard 3.5” 
floppy. It makes loading software and 
transferring files a breeze. Simply toss in 
your 1.44 and it’s done. Anyway, can you 
imagine a desktop system without a floppy? 

We couldn’t either. That’s why your ZEOS 
notebook has one. It’s great! 

But the features of your incredible new 
ZEOS Notebook don’t just stop there. 

Detail after detail we’re giving you more 
than anyone else. Much more, for much less. 

Take a doser look. 

DETAILS MAKE THE DIFFERENCE! 

For instance, the battery system of 
your new notebook is the most advanced 
on the market. You can quick charge, or 
trickle charge, any time your system is 
plugged in. You can also take the battery 
out and use the optional charging stand 
if you wish. 

Either way, you’re sure to appreciate 



Now, you cc 
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Purchase Orders from Fortune l OOD companies, Governments and institutions subject to approval Leasing: Programs m 
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ZEOS IS THE LEADER 


10 Good Reasons 
To Buy From ZEOS 


ike ihe 


Reason #1 

“Overall Excellence? ^ 

As PC Magazine said 
“Price is always a consid¬ 
eration. So are benchmark 
test results. But both factors 
can he deceiving, which is why 
we consider them in the context 
of other aspects that will make the 
difference months and years down 
the mad" ^ 

These are the attributes which PC 
Magazine used in awarding ZEOS the 
coveted Editor's Choice, not once but 
seven times. And “Overall Excellence" 
are the very words PC Magazine used 
in describing ZEOS systems compar¬ 
ing them to all others. 

Reason #2 

Dazzling Performance. 

In one recent 386 rev iew; PC Maga¬ 
zine awarded ZEOS Editor’s Choice. 
“The ZEOS 386 blows away every 
other computer... a smart choice" is 
what they said. And in another recent 
review, Government Computer News 
said the ZEOS 33MHz '386 is “argu¬ 
ably the fastest MS-DOS and OS/2 
micro in the world" 

Dazzling Performance is built into 
every ZEOS system. It’s a key compo¬ 
nent of ZEOS Overall Excellence, 

Reason #3 

Exceptional Quality. 

PC Resource Magazine put it this 
way “ZEOS... provides quality com* 
parable with IBM or Compaq and does 
so for about 70% of the price!* ZEOS 
uses only the very best components. 
And every system is fully tested and 
burned-in right In our own labs. 

Reason #4 

Value. 

InfaWorid says, “We find the 
ZEOS *386 an excellent value. Speed; 
Excellent. Compatibility: Excellent. 








Value: Excellent” 
Personal Computing 
said, “ZEOS,..is the 
best value we’ve 
come across,, .its 
performance is 
^ right up there 
with the slick¬ 
est, most expensive 
PCs you can buy!’ 


Reason #5 

Warranties and Guarantees. 

ZEOS believes in its products. 
That’s why we offer each and every cus- 
tomer our 30 Day Absolute Satisfaction 
Money Back Guarantee, no questions 
asked. Plus, our One Full Year Limited 
Warranty and Express Fails Replace¬ 
ment Bilicy. Optional On Site Service 
is available too. Call for details. 

Reason #6 

24 Hour Toll Free Technical 
and Sales Support. 

At ZEOS, the customer is #L Thats 
why w f e invented 24 Hour a Day Tech 
Support . For your convenience. If you 
buy a product from as we feel we should 
be there to help, any time of the day or 
night. Give us a call Toll Free! 800-423- 
5891. Anytime! 

Reason #7 

Experience. 

Almost unique in the mail order 
computer industry, ZEOS maintains its 
own chip level Research and Develop¬ 
ment staff. In addition to Systems 
Manufacturing, we also operate our own 
Board Level Manufacturing facility 
ZEOS has been involved in Research 
and Development since our incorpora¬ 
tion back in 198L Our strong and 
experienced Research, Manufacturing 
arid Technical Staff translates into 
superior factory direct computer 
systems for you. 


Reason #8 

A Sterling Reputation* 

In magazine after magazine and 
review after review ZEOS systems are 
cited for Overall Excellence, for Excel¬ 
lent Value, as the Right Choice and so 
on. .All of this is flattering but the most 
important thing is this: What do our 
customers think? Frankly, they love us. 
The systems and the support. That 
means more to us than anything. 

Reason #9 

Easy to Buy* 

ZEOS systems are easy to buy. You 
can pick up the phone any time of the 
day or night and order your new ZEOS 
computer. And we accept MasterCard, 
Visa, Discover, American Express, 
and Corporate Purchase Orders from 
Fortune 1000 Companies, Colleges, Uni¬ 
versities and Governments. Complete 
Leasing Programs are available as well. 

And now the Z-CARD! It’s your - very 
own ZEOS Credit Card and you can 
apply today. With the Z-CARD you 
can charge your ZEOS purchases and 
pay in easy monthly installments. It’s 
just like a Bank Card, Why not apply 
for your Z*CARD now! 

Reason #10 

You 1 re Going to be 
Very Satisfied* 

When it comes right down to it, 
you’re going to be very satisfied with 
your new ZEOS system. Our goal is your 
complete satisfaction. And that’s our 
commitment to you. To quality To per¬ 
formance, To reliability and support, 
lb Value. We don’t just say it, we 
Guarantee it! 

FAX Onlcni Dial: 612-633-1325 
in Minnesota Gill: 612-633-4591 
MasterCard, VISA, 

Discover. AmEn, 

Z'Citid and COD 
Open 24 Hours y 
day. 365 Days 
u yean 

Order Now 
Toll Free 

800 - 423-5891 



Please cal] for current pricing and warranty details. ZEOS is a publicly I tnded company. Symbol; ZEOS. © lf589 ZEOS International, Ltd,, 530 Dth Avenue, N.W., St. PSul, MN 55112, 







REVIEWS 


HARDWARE 


The Nextstation: A High-Performance 
Graphical Workstation with a PC Price Tag 



STEVE CARPENTER 


T here's no question that Next makes 
an avant-garde machine. The origi¬ 
nal Nextcube had a unique set of 
features that made it “one of the most ea¬ 
gerly anticipated machines in recent 
memory/* {See “The NeXT Computer/* 
November 1988 BYTE.) 

But there were some serious problems 
with the original Nextcube. First, the 
$10,000-plus price tag put the first Next 
system beyond the reach of many bud¬ 
gets. Then, the features that made the 
original Nextcube so attractive slowed 
down the 25-MHz 68030 and optical 
drive combination to the point that some 
people were disappointed with its perfor¬ 
mance. Finally, although the Nextcube 
had some fantastic native applications, 
there weren’t enough third-party appli¬ 
cations available to justify many end- 
user purchases. (See “Sizing Up the 
Cube/* January 1990 BYTE.) 

But that was then. Now, the new Next- 
station leaves the original Nextcube’s 
problems in the dust. And if Next over¬ 
comes its marketing and distribution 
problems before Apple, PC vendors, or 
workstation vendors field a competitive 
model, the competition could be in for a 
big surprise. 

The Reality Zone 

The lessons Next learned about the im¬ 
pact of pricing have certainly come home 
to roost. An entry-level Nextstation with 
8 megabytes of memory, a 2.88-MB 
floppy disk drive, and a 105-MB hard 
disk drive (the interesting but pricey opti¬ 
cal drive is gone) lists for an affordable 
$4995. This configuration is competitive 
with other vendors* entry-level diskless 
machines. But although this configura¬ 
tion is usable, for the kind of work this 
machine was meant to do, more is better. 
1 reviewed a system with 16 MB of RAM 
and a 406-MB hard disk drive. The cost 
of that configuration is still very aggres¬ 
sive at $7275. 

The 17-inch, 1120- by 832-pixel 
Megapixel display is almost the same as 
the one shipped with the old Nextcube, 
but the Nextstation’s CPU housing has 


shrunk from a 1-foot square to a 2 l A- 
inch-high pizza-box shape. This has the 
effect of reducing the awe-inspiring 
black cube to a (more functional) moni¬ 
tor stand. Despite this diminished pro¬ 
file, Next promises at least three times 
the performance of the Nextcube, thanks 
to a powerful combination of 68040 
CPU, cache, integrated channel proces¬ 
sor, 56001 digital signal processor, and a 
fast hard disk drive instead of the optical 
drive. I figured I was in for a treat. 

The other issue for Next was stimulat¬ 
ing application development. Next has 
been aggressive here, too. All the work¬ 
station vendors advertise thousands of 
applications, but only a fraction of the 


applications actually take full advantage 
of a graphical environment. 

Next takes a different approach to ap¬ 
plications, one that reflects its avant- 
garde focus. First, it developed Next- 
Step, its acclaimed visual object- 
oriented programming environment (see 
“The Next Step/' March 1989 BYTE). 
Second, ail applications in Next’s cata¬ 
log use NextStep. As of March, accord¬ 
ing to Next, 43 third-party NextStep 
applications, including Lotus’s revolu¬ 
tionary Improv speadsheet, are shipping 
(see “What’s NeXT After 1-2-3/* Octo¬ 
ber 1990 BYTE, for details on Improv). 

Also, Next bundles another eight 
major integrated applications packages, 
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Attention 

U.S. 

BYTE 

Subscribers 

Watch for the next BYTE 
DECK mailing that will be 
arriving in your mailbox soon! 

Use this as a fast, convenient tool 
to purchase computer products 
and services. It’s loaded with 
essential hardware and software 
products that you should be aware 
of when making your buying 
decisions. . .and it’s absolutely 
FREE! 



If you have a computer product or 
service, and would like to reach 
275,000 influential BYTE magazine 
subscribers, please give Ed Ware 
a call today at (603) 924-2596. 
Here’s what a BYTE Deck adver¬ 
tiser has to say: 

“Ten years ago we advertised in the 
very first BYTE Deck—the number 
of sales leads we received was 
enormous! The BYTE Deck was so 
successful for us, that we have 
continued to use it over the past ten 
years!” 

Lisa Tarpoff 
Marketing Manager 
Heath Company 
Benton Harbor, MI 
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THE NEXTSTATION 


including the multimedia Nextmail, and 
at least a dozen more useful demonstra¬ 
tion (unsupported) packages that you 
have to see to believe. With all this taken 
together, the Nextstation is probably a 
more useful machine out of the box than 
any other workstation on the market, and 
quite possibly any system in its price 
range, including PCs and Macs. 

Close Encounters 

I dove right in to get some first impres¬ 
sions. My first excursion involved log¬ 
ging on as the supervisory user “root.” 
This brought up the familiar Next work¬ 
space screen: a menu bar to the left, a file 
browser in the center, and, to the right, a 
set of applications icons “docked” along 
the side of the display. But no terminal 
window was visible; as a longtime Unix 
user, I felt a little out of place. 

A quick tour through the documenta¬ 
tion was helpful, but it seemed to consist 
mostly of guide rather than reference ma¬ 
terials. This is documentation that you 
must read completely to find the infor¬ 
mation you might need, not something to 


ACTION SUMMARY 


■ WHAT THE NEXTSTATION IS 

A fast, inexpensive monochrome 
Unix workstation. 

■ LIKES 

Excellent graphical interface; 
usable /# out of the box'' with 
bundled applications. 

■ DISLIKES 

Its nonstandard Unix, network 
administration, and windowing 
system might create some 
headaches for those with existing 
Unix systems. 

■ RECOMMENDATIONS 

Possibly the best workstation 
value on the market, and a good 
choice for first-time Unix users. 

■ PRICE 

$7275 (as reviewed) 

■ FOR MORE INFORMATION 

Next, Inc. 

900 Chesapeake Dr. 

Redwood City, CA 94063 
(800) 848-6398 
fax: (415) 780-3950 

Circle 1207 on Inquiry Card. 



breeze through. It’s not a chore, though, 
because the documentation is well orga¬ 
nized. For avid bookhaters. Next has an 
on-line librarian that helps you find what 
you need, and includes a nice multimedia 
tour conducted by the pleasant-voiced 
Ms. Cathy. 

I got my terminal window running and 
started poking around. A quick tour told 
me that this was indeed a Berkeley Unix 
system. I became a little distressed when 
I couldn’t find the vertical bar (pipe sym¬ 
bol) key. I finally found it on top of the 
right key cluster—not a good place if you 
want to use the Unix system interface. 
Surprisingly, Next moved the key from 
the more reasonable position on the origi¬ 
nal Nextcube’s keyboard. 

I then set up the original Nextcube be¬ 
side the Nextstation. Whereas the Next- 
cube takes several seconds to build the 
workspace, the Nextstation, with 16 MB 
of RAM and a fast 406-MB hard disk 
drive, starts up almost immediately. 
Opening an application window was a 
slow process on the Nextcube, but win¬ 
dows pop up quickly on the Nextstation. 
Running in this environment with several 
open applications seemed to have no no¬ 
ticeable effect on graphics performance. 
In contrast, just moving one window on 
the Nextcube completely stopped a file 
scrolling in another window. Checking 
the BYTE benchmark results at right 
confirms that feeling. 

From this user’s perspective, the 
Nextstation lives up to the workstation 
performance I’ve come to expect. So it’s 
safe to say that Next kept its promise of 
exceptional system throughput and per¬ 
formance and laid to rest the perfor¬ 
mance problems of the original Next- 
cube. Expanding on this good news. 
Next recently announced a family of 
Next systems, as well as a 68040 upgrade 
board for the original Nextcube (see 
“Fast New Systems from NeXT,” No¬ 
vember 1990 BYTE). 

Stacking It Up 

In doing a review, it’s ideal to compare 
the reviewed system with like systems 
from other vendors, but it’s hard to come 
up with competing systems that have 
much in common with the Nextstation. 
The Nextstation has the competition beat 
right now in price and standard features. 
However, that set of features will become 
commonplace in the coming years, and 
you can configure competing systems 
now with third-party products that offer 
similar capabilities. So to get a rough 
idea whether the Nextstation is indeed a 
price/performance bargain in its class, I 
compared a Nextstation with systems that 
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UNIX BENCHMARKS 


Nextstation 

AST 486/33 
Sun IPC 

Everex Step 386/33 


BELITOfl 



2.7 

1.3 

1.3 

1.7 1 

3.4 

i 1 n.5* 
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1 

_1 

9.8 


9.4 

6.0 


□ C Compiler \—\ DC Arithmetic Tower of Hanoi IZD System Loading EZI Dhrystone 2 IZJ Floatingpoint 


HIGH-LEVEL PERFORMANi 



Time 

Index 

C Compiler 

2.15 

0.97 

DC Arithmetic 

0.23 

2.74 

Tower of Hanoi 

0.42 

1.33 

(17-disk problem) 



System Loading 1 

1 background process 

2 concurrent background 

3.53 

1.15 

processes 

4 concurrent background 

4.80 

1.21 

processes 

8 concurrent background 

7.57 

1.27 

processes 

13.23 

1.31 


Msssnnssmsnsm 

Time Index 


• Dhrystone 2 


(without registers; Dhry./sec.) 

23850 

1.72 

Arithmetic 



(10.000 iterations) 



Arithmetic overhead 

0.21 

3.43 

Register 

3.22 

0.91 

Short 

2.90 

1.21 

Integer 

3.20 

0.98 

Long 

3.20 

0.98 

* Floating Point 

3.52 

3.39 

Double 

3.52 

3.76 


Cumulative index is famed by summing the indexed performance results fa C Compder, DC Arithmetic, 
Tower of Hanoi. System Loading (with 8 concurrent processes). Dhrystone 2. and Floating Point tests. 


Time Index 


Throughput 

System call overhead 
(5 x 4000 calls) 

0.50 

2.20 

Pipe throughput 
(read and write 2048- x 
512-byte blocks) 

0.72 

1.28 

Pipe-based context switching 
(2 x 500 switches) 

0.42 

1.50 

Process creation (100 forks) 

2.20 

0.56 

Execl throughput (100 execs) 

3.15 

1.09 

Fileay8tem throughput 

(10-second test in Kbytes/sec.) 
Read 

833 

N/A 

Write 

576 

N/A 

Copy 

460 

N/A 


1 System loading was perfamed using Bourne shell scripts and Unix utilities 

Note: All times are in seconds unless otherwise specified. Figures were generated using the BYTE Unix benchmarks version 2.6. 
Indexes show relative performance; fa all indexes, an Everex Step 386/33 running Xenix 2 3.1 - 1 N/A - Not applicable. 

Fa a description of the benchmarks, see ‘The BYTE Unix Benchmarks." March 1990 BYTE. 


I thought would have most of the perfor¬ 
mance and a similar configuration and 
be in the under-$10,000 price class. On 
that basis, a high-end Macintosh, a high- 
end i486-based system, and a low-end 
workstation should all be candidates. I 
was in for some more surprises. 

The Mac Ilfx running A/UX version 
2.0, although beating the original Next- 
cube soundly in the BYTE benchmarks, 
clocked in at 50 percent to 60 percent of 
the Nextstation’s performance. One Ilfx 
configuration with 8 MB of RAM, a key¬ 
board, a 210-MB Quantum drive, and a 
19-inch display lists for $12,125. Of 
course, some dealers have packages of¬ 
fering significant discounts. After add¬ 
ing high-quality audio, Unix, and Ether¬ 
net, the best current Apple system costs 
more than twice as much as a base Next- 
station and offers less performance. 

Then I turned to PCs. A 486/33 beats 
the Nextstation in some of the BYTE 
benchmarks, but it still lists at close to 
$10,000 without the add-ons needed to 
match the Nextstation’s best features. 
There was no need to carry this config¬ 
uration exercise any further. 

Next identifies Sun Microsystems as 


its main competitor in the commercial 
workstation market. In that comparison. 
Sun’s low-end systems (including the 
$9995 color IPC with a 207-MB hard 
disk drive) fare relatively well, perform¬ 
ing only slightly worse than the Nextsta¬ 
tion. But Sun systems lack the bundled 
applications and general ease of use of 
the Nextstation. It will be interesting to 
see if Next’s 68040-based systems can 
take any steam out of SPARC’s com¬ 
manding lead. 

The Next to the Last 

Despite my obvious affection for the 
Nextstation, it isn’t perfect. Steve Jobs’ 
vision of the needs of the commercial 
workstation user didn’t have room for 
either the X Window System or System V 
Unix, both of which are becoming in¬ 
creasingly important. Users expect to be 
able to connect their various worksta¬ 
tions, and the Nextstation, with its 
unique Mach/Berkeley Unix and propri¬ 
etary windowing system, has a little trou¬ 
ble fitting in with non-Next hardware. 
Next, along with its third-party software 
vendors, has plans to address this (in¬ 
cluding a commercial version of X Win¬ 


dow that runs under NextStep). 

Next excels in providing excellent 
value for the money. A first-time com¬ 
puter buyer would be well advised to con¬ 
sider the Nextstation, because even a fast 
PC can’t equal the Nextstation’s bundled 
applications and point-and-click simplic¬ 
ity. Insignia’s SoftPC product adds DOS 
application compatibility. Mac users will 
feel very much at home in NextStep, and 
the crisp gray-scale monitor is perfect for 
technical publishing. Those who have al¬ 
ready invested in Unix workstations 
should perhaps tread a little more care¬ 
fully, but with X Window added, the 
Nextstation could be a cost-effective and 
valuable addition to an existing network. 

In many ways, Next has redeemed it¬ 
self by finally releasing a system equal to 
the task of running its demanding operat¬ 
ing-system and graphical-environment 
software. The Nextstation, along with its 
array of standard software, is wholly 
impressive. ■ 


Steve Carpenter is an independent con¬ 
sultant specializing in event-driven soft¬ 
ware and open systems technology. He 
can be reached on BIX as “scarpenter. ” 
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Objective dBASE 
programmers 


Use CodeBase++ 
with C++ to build 
multi-user, dBASE 
compatible programs. 
Take advantage of 
object orientated 
programming to quick¬ 
ly create maintainable, 
readable software. 


dBASE Compatible 


Use CodeBase++ 
classes to access and 
change the data, index 
and memo files of 
dBASE IV and ill. Use 
other classes to manip¬ 
ulate strings, sort at 
high speed, perform 
date arithmetic, evaluate 
dBASE expressions, 
manipulate linked lists 
and manage memory. 


try C++ 





Watch as your C++ 
programs execute 
much faster than 
corresponding dBASE, 
Clipper or FoxPro 
programs. Be surprised 
at the small execut¬ 
ables and low memory 
requirements. Examine 
the C++ source code, 
which is completely 
included, to learn good 
object orientated 
programming 
techniques. 


Portable 


Port your programs 
between DOS, Microsoft 
Windows, and OS/2, 
Keep all the profits as 
you distribute your 
programs royalty free. 




SEQUITER II 

SOFTWARE INC. I 


Order Today 


Order today at $295 
and discover why 
Seqniter Software Inc, 
and most dealers offer 
a 60-day money back 
guarantee. 


Call (403)448-0313 
Fax (403) 448 0315 


PO. Box 5659, Station L, Edmonton, Alberta, Canada T6C 4G1 


Circle 200 on inquiry Cord. 















REVIEWS 


SOFTWARE 


Borland C++ 2.0 Moves into Windows Territory 

STEVEN KEARNS 
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B orland C++ 2.0 is a major upgrade 
of Borland*s integrated environ¬ 
ment for C++ programming. I 
found the previous version (called Turbo 
C++ 1.0) to be disappointing, because it 
could compile only small, non-Windows 
applications, and it had some code-gen¬ 
eration bugs. The new version solves 
these problems and introduces important 
new features. 

One major feature of 2.0 is the use of 
extended memory. There are now ver¬ 
sions of each tool (compiler, linker, and 
so on) that use extended memory. You no 
longer have to worry about running out of 
memory during a compile or link. 

The other major feature of version 2,0 
is support for Windows programming. 
When you buy other C++ development 
systems, you also have to purchase the 
Microsoft Windows Software Develop- 
ment Kit (SDK). Borland C++ elimi¬ 
nates this hassle and expense, providing 
everything you need to create a Windows 
application in one package. And a large 
package it is: Borland C++ weighs in at 
nine manuals and 15 megabytes of pro¬ 
gram and code. 

Getting to the Window 

Borland C ++ can generate Windows ap- 
plications and dynamic link libraries 
(DLLs) in addition to DOS applications. 
Also, the project manager part of the in¬ 
tegrated environment can now handle the 
.DEF and .RES files that are part of a 
Windows application. 

You can also run Borland C++ from 
Windows 3,0, but the extended-memory 
version runs only in standard mode (not 
in 386 enhanced mode), and it is still a 
DOS application with a text-mode inter¬ 
face. 

The disadvantages of Windows 1 stan¬ 
dard mode include the lack of virtual 
memory and longer pauses when switch¬ 
ing between programs. Also, any ex¬ 
tended memory you allocate to Borland 
C ++ reduces the memory available to 
Windows. My machine has 4 MB of 
memory, which is barely sufficient for 
Windows development. 

An important element in the creation 
of a Windows application is creating re¬ 
sources, which describe the appearance 


Borland C++ 2.0 
maintains the text- 
based integrated 
environment of its 
predecessor while 
extending support 
for Windows 
application 
development. 


and behavior of dialog boxes and other 
graphical objects. Borland C++ in¬ 
cludes a resource compiler, which gener¬ 
ates resources from a textual description. 
However, writing down the coordinates 
and options of every object in a dialog 
box is cumbersome. Fortunately, Bor¬ 
land C++ also includes the Whitewater 
Resource Toolkit. This is a Windows 
program for graphically designing most 
types of resources, including dialog 
boxes, controls, menus, icons, and cur¬ 
sors. 

Resources can be contained in special 
files or DLLs, or bound into .EXE files. 
The Resource Toolkit lets you modify re- 
sou rces wherever they're found, and 
even copy them from one type of file to 
another. While the program feels clum¬ 
sy, it has some nice features, such as dis¬ 
playing resource IDs using symbolic 
names taken from a header file. The Re¬ 
source Toolkit is easier to use than the 
analogous set of tools in the Microsoft 
Windows SDK, but the latter includes a 
font editor that the former does not. 

Standard Extras 

Most DOS debuggers cannot be used to 
debug Windows programs, but Borland 
C ++ includes a version of Turbo Debug¬ 
ger especially for this purpose. It runs as 
a text application while Windows is ac¬ 
tive, and it automatically switches to the 
graphical Windows screen when neces¬ 
sary. 

Some excellent additions to Turbo De¬ 
bugger simplify Windows debugging. 


You can stop execution when your pro¬ 
gram receives a specific message or class 
of messages, and you can log the impor¬ 
tant communications between your pro¬ 
gram and Windows. These features are 
welcome, because Windows' event-driv¬ 
en control structure horribly complicates 
debugging. 

An extensive hypertext help facility is 
part of Borland C++ 2.0, It documents 
everything from options of the integrated 
environment to details of the Windows 
application programming interface. Al¬ 
though not as pretty as the help file that 
comes with the Microsoft SDK (which 
uses the Windows 3.0 help system), it is 
just as functional. 

There is one component missing from 
Borland C++ that would make it much 
easier to create Windows applications: an 
object-oriented user-inter face toolkit. 
Without such a library, Windows pro¬ 
gramming can be tedious, error-prone, 
and time-consuming. I used C ++ /Views 
from CNS in conjunction with Borland 
C++ to create, in record time, a Win¬ 
dows application complete with menus 
and dialog boxes. Other third-party Win¬ 
dows-inter face toolkits have been an¬ 
nounced for Borland C + +. 

The Proving Ground 

In order to test Borland C ++, I ran the 
extended version of the integrated envi¬ 
ronment from within Windows 3,0 (in 
standard mode) to compile and link a 
program; from there, I transferred 
to Epsilon for major editing, to Turbo 
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■ Good news from the SIX community: 
You can read and talk with Jerry ftoumelle 
about the unedited text of his Comput¬ 
ing At Chaos Manor column-weeks 
before BYTE hits the newsstands—on 
your computer (Why settle for writing 
letters to him after the fact, when you 
have a shot at influencing his thinking— 
and maybe the content of the column 
itself?) You can also take part in a variety 
of other discussions with Jerry-on such 
subjects as computers, science, space 
exploration and habitation, cognitive 
psychology, natural and man-made disas¬ 
ters, education, and mathematics. Any 
of which discussions could work its way 
into his next column or book. You can 
even cast your vote with Jerry for the 
best and worst products of the year 
And download 147 programs—free. All 
it takes Is a subscription to BIX. Cal our 
special Customer Service number for 
more information: 1*800-227-2983 (in 
NH, call 603-924-7681), 




Debugger for debugging, and to Win¬ 
dows to test my application and to use the 
Resource Toolkit and the C++/Views 
class browser. The combination was very 
productive* 

An exciting new feature of Borland 
C++ is “precompiled headers, 1 ' It has 
been observed that C++ compilers 
spend most of their time processing in- 
elude files, which rarely change, Bor¬ 
land C++ automatically notices if it is 
parsing a sequence of headers it has seen 
before and, if so, loads precompiled ver¬ 
sions. This can dramatically boost com¬ 
pilation speed. 

Unfortunately* this feature requires 
some refining. If a header file contains 
in-line functions that the compiler re¬ 
fuses to generate in-line, or if a header 
file contains a definition of a variable, 
Borland C++ refuses to precompile that 
file and any following. For example, one 
of the most common header files to in¬ 
clude is iostream.h, which defines 
some variables and thus inhibits precom¬ 
pilation, The most common header file 
in Windows programming is windows.h* 
Fortunately, it can be precompiled. 

Other random features include an inte¬ 
grated assembler and faster huge arith¬ 
metic, In addition, compilation speed has 
been boosted back to the responsive level 
you’ve come to expect from Turbo prod¬ 
ucts. Turbo C++ 1.0 was surprisingly 
slow. Apparently, the Turbo C++ ver¬ 
sion will now be aimed at educational 
markets, while Borland C++ will be for 
professional programmers. Fortunately, 
dropping the “Turbo” moniker caused 
no decrease in program speed! 

Borland C++ 2.0 is too finicky about 
in-line functions. For instance, it refuses 
to generate in-line functions that call a 
destructor on a local or temporary vari¬ 
able. This can slow your program down 
and interacts badly with the precompiled 
header feature, although in most pro¬ 
grams it should have little effect. 

I found only four bugs during a week's 
worth of extensive testing. When I con¬ 
verted a mass of code to Borland C ++, 
the only major stumbling block involved 
bit fields: Borland supports a maximum 
bit-field size of 16, unlike other com¬ 
pilers, which support sizes up to 32. 
Overall, I judge the robustness of the 
compiler and environment to be the best 
of any C++ programming system I have 
used. Still, it typically takes a month or 
two before all the major bugs are evident. 
Technical support was reasonably 
knowledgeable and friendly, but I wailed 
on hold for 15 minutes before a represen¬ 
tative answered. 

Borland C++ provides almost every- 


ACTION SUMMARY 


■ WHAT BORLAND G ++ 2,0 IS 

A native-code C++ compiler for 
producing DOS and Windows 
programs* Windows applications 
con be created without tne 
Microsoft Windows SDK, 

■ LIKES 

The aggressive price, compilation 
speed, and debugger 
enhancements for testing 
Windows applications. 

■ DISLIKES 

The integrated environment is still 
a DOS text application; developers 
must switch between Windows 
and DOS during development, 

■ RECOMMENDATIONS 

The Borland C++ compiler is one 
of the least expensive ways to get 
started with Windows 
applications development* 

■ COST 

$495; owners of existing Turbo C 
and Turbo C++ can upgrade for 
either $99.95 or $149.95 

■ FOR MORE INFORMATION 

Borland Internationa I, Inc, 

1800 Green Hills Rtf 
Scotts Valley, CA 95066 
(408) 438-8400 
fox: (408) 438-8696 

Circle 1206 on Inquiry Card* 



thing you need to create a Windows ap¬ 
plication in C++. Of course, there are 
always improvements to look forward to, 
such as a Windows interface for the inte¬ 
grated environment that can run in 386 
enhanced mode, improved generation of 
in-line functions, smarter header pre¬ 
compilation, and a built-in object-ori¬ 
ented toolkit for Windows applications* 
With Borland's aggressive pricing, com¬ 
mitment to improvement, and outstand¬ 
ing range of features, Borland C ++ rep¬ 
resents an exceptional value that I can 
recommend without hesitation* ■ 


Steven Kearns received a Ph.D. in com¬ 
puter science from Columbia University. 
He is president of Software Truth , devel¬ 
oping the next generation of programming 
environments. He can be reached on BIX 
do **editors ." 
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SmartLink 


DOES n MAKE SENSE TO USE A COMPILER WITHOUT H? 
NOT ANY MORE. 


INTRODUCING TOPSPEED C++, C, PASCAL AND MODULA-2 


Smafdinking is only one of the many unique and critically-acclaimed 
features inJPTs line of open-architecture, muItilanguage/multiplatform 
compilers. 


Whether your working in C, C++, Pascal or Modula-2, TopSpeed com¬ 
pilers will cut development time and give you the excellent code quali¬ 
ty other TopSpeed users have come to expect. 


“TopSpeed is Tops in Programming* 

- Peter Coffee, PC Week, January 1991 


TOPSPEED CODE GENERATION TECHNOLOGY All four 
TopSpeed languages share a common optimizing code generator. As a 
result, you can produce the same high quality, optimized code with any 
language you choose. And f unlike any other compiler vendor, JPI 
offers total compatibility between languages and the ability to reuse 
existing code. 


WRITE DOS PROGRAMS AS LARGE AS 16MB If your pro¬ 
gram requires more than 640K, TopSpeed's powerful Code and Data 
Overlay Management System provides code and data overlays automat¬ 
ically to run your large applications. 


MULTIPLE MEMORY M0DELS All TopSpeed languages sup¬ 
port five distinct memory models which allow you to adapt your pro¬ 
gram to make optimal use of the 80x86 family of processors. 
Additionally, TopSpeed provides a re-entrant library for multitasking 
projects (even under DOS). 


PICKYOURP LATFO R M All TopSpeed compilers are available for 
DOS, Windows 3 and OS/2 development. 


TopSpeed C++ 


TopSpeed Paseat 


AT&T 2.1 Implementation 
Smart Gass Linking 
Runtime Checks 

Full AT&T Version I Class Library Available 
link lo C, Pascal and Modula-2 


OOP with Multiple Inheritance 
ISO Levd 1 Confonnano; 

Turbo Pascal to TopSpeed 
Miiki-Taskiflg Under DOS Transktof 
link t o C r C++ and Modula-2 


TopSpeed C 


<^> 


TopSpeed Modula-2 


100% mi validated 
Multi-Tasking under DOS 
Runtime Checks 
DOS DLLs 

Link to C++, Pascal and Modula-2 


OOP with Multiple Inheritance 
Multiple Memory Modd Support 
New Virtual Pointers 
Based Pointers 
link to C++, C and Pascal 


To order: 

In USA: (415) 967-3200 
In Europe: +44 (0) 234 267500 


■® TopSpeed is o registered tnHtemark rrl Jensen & Partners l nternationnl Inc 
1101 San Antonia fld. SuilB 301 Mountain View. CA 34043 
OtluK brand Brut prurtuct names ere trademarks w registered trademarks 
of Qiflij respective holders. 


(smart-link) vr. -linking 1 Feature in all TopSpeed compilers which 
eliminates redundant procedures, methods and data, ^Igdjnology 
not available in other vendors’ compilers. 
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TRADE-IN OFFER! 

Trade-in for TopSpeed fay$150 
and qualify for a second TopSjmd 
compiler for only $93! 

The suggested retail price for : Aj 
TopSpeed C++, C, Pascal and Modula-2 
; is $395 {P ro fes sion^£di f? o nj. Tra de -in 
any compil&pimTfrWy candor for a 
TopSpeed pay onfy SI50! 

That's ngHti Jr^^^ytiur old Pascal 
compiiB/ifdr-TopSpeed C - * or trade 


your curmPtCdtmtpitkr fora TopSpeed 
C comptiwimdftya second TopSpeed 


iangu&^dhr$9B. (Oder expires 

PJ Jiitacrftfr. ' 
f Pjrtntn 

May 31 mi 

For more inf^tnation arm Trade- 
in TODAYoali JPI at806-543-5202 or 
con tact JPTs Corpora te Safes Division 


at 603-899-6470 

Your Language 

Refer to this code and get an addi¬ 
tional S5.00 off your purchase' BBT 
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In 1972, Summagraphics introduced thefirstaffordabledesktop tablet. Eighteen years and more 
than 40 patents later, our SummaSketch* II is the industry standard in graphics tablets. 






rr&nfnagrapMsI)! 


THE MOST 




Our unsurpassed technology and proven reliability have made SummaSketch the best selling 
tablet in the world—with over 500,000 sold to date. More than any other manufacturer. 



SummaSketch has also won every major editorial accolade, including PC Magazine 
Editors' Choice, PC Week Corporate Satisfaction Poll, CADENCE'S Blue Ribbon Best 
of 1989, and CADalyst's Dream Systems and Highly Recommended rating. 



B 
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SummaSketch II. The people's choice. The critics' choice. And the easiest choice you 
have to make. For literature and the name of your local dealer call 1-800-888-2028, Ext. 304 
or in Canada call 1-800-729-7866. For technical information call 203-881-5400. 


Surmagraphics 

Every decision should he this easy ." 


© 1990 Summagrophits Corporation. 
Seymour, CT 06483 * All rights reserved. 


For IBM/Compatible information circle 299, For Macintosh information circle 300, 
For Reseller inquiries circle 301 on Inquiry Card* 












REVIEWS 


HARDWARE 


What-lf CAD: Parametric Math 
Migrates to Windows 


DON BISSELL 


A 



t first glance, Computervision’s 
DesignView 2.0 and MCAE Tech¬ 
nologies’ Cedar 1.07 look like 
noteworthy additions to the arsenals of 
PC-based mechanical engineers and 
CAD designers. The packages are among 
the first CAD products to sup¬ 
port and capitalize on Micro¬ 
soft Windows 3.0. Also, their 
dimension-driven drawing 
approach may well convince 
designers to abandon the 
hand-held calculator, thanks 
to the variational geometry 
that lets engineers explore and 
resolve design alternatives 
while bypassing some cus¬ 
tomary recalculations. 

But don’t confuse these 
packages with production- 
drafting software like Auto¬ 
CAD: DesignView and Cedar 
(for conceptional engineering 
design and reporting) are pri¬ 
marily design, analysis, and 
presentation tools. And while 
the two packages promise similar results, 
DesignView ranks as the far superior im¬ 
plementation of Windows-based para¬ 
metric mathematics. 

What-lf for Designers 

As an analysis tool, parametric CAD has 
much to offer. Because equations and 
formulas control key elements within the 
drawing, what-if scenarios play out in the 
same way as spreadsheet analyses, ex¬ 
cept that they are graphically visible in 
the CAD packages. And the underlying 
engineering calculations don’t fade into 
the background; instead, they appear 
alongside and link dynamically to the 
geometry. Vividly displayed are the 
usual functions of piece-part design, 
clearance checking, geometric analysis, 
moments of inertia, and kinematics (by 
flipping between equations, you can pro¬ 
duce animations). 

With this dimension-driven, varia¬ 
tional geometry, the drawing environ¬ 
ment itself is an unambiguous and dy¬ 
namic parametric file. Each drawing 


Screen 1: 

DesignView offers 
sophisticated 
polyline creation. 
In addition , it 
dynamically links 
and presents 
engineering 
calculations. 
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Screen 2: Although some of 
Cedar *s drawing capabilities 
surpass Design View *s, a 
confusing interface and other 
problems make even the 
simplest drawing a challenge. 


entity becomes one parameter or con¬ 
straint, inextricably linked to the whole 
file. The application of constraints, such 
as unalterable dimensions, controls the 
drawing’s behavior. 

As the model acquires intelligence, it 
automatically adds logical limitations to 
preserve its defining mathematical rela¬ 
tionships. You can modify these con¬ 
straints by selective manipulation, such 
as changing a single dimension’s value. 
Or you can enter a mathematical equa¬ 
tion via the equation command. In either 
case, the model dynamically adjusts to 
the new parameters. 

Why Windows? 

Thanks to Windows 3.0, a CAD designer 
can multitask several designs at once. I 
opened numerous windows—four in De¬ 
signView and four in Cedar—and main¬ 
tained an acceptable performance level. 
The number of windows, or data seg¬ 
ments sharing code with the main appli¬ 
cation programs, appears limited only by 
your system’s computing power and the 


16 megabytes that Windows addresses. 

DesignView and Cedar use Windows 
3.0 to cut and paste text and graphical in¬ 
formation effortlessly to various win¬ 
dows operating within the drawing en¬ 
vironment. However, the packages can 
access only textual information from 
other programs via the Windows Clip¬ 
board. DesignView makers promise that 
the next release will ingest a bit map and 
let you draw on top of it. But for now, if 
you want to transfer graphics informa¬ 
tion between applications, you must 
choose the tedious DXF or Initial Graph¬ 
ics Exchange Specification (IGES) trans¬ 
lation route. 

The report on translations, however, is 
mixed. Using DesignView’s DXF Trans¬ 
lator and Cedar’s Smart 2-Way DXF 
Translator (a $100 option), I decoded 
moderate-size AutoCAD, DesignView, 
and Cedar drawings and successfully 
ported them into and out of all three 
packages. Since Cedar doesn’t support 
polylines or layering, the program would 
not convert drawings containing these 
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WHAT-IF CAD 


entities. Large 6G0K-byte to I-MB Auto¬ 
CAD drawings did not cross over into 
Cedar or DesignView despite the amount 
of hard disk space I freed up. 

Another Windows-related feature. 
Dynamic Data Exchange links, allows 
mathematical links to mmole Windows 
applications like Excel; for example, you 
can start DesignView from within Excel 
and load values back and forth. (Cedar's 
current version does not support DDE.) 

As a CAD designer and AutoCAD 
user, I initially questioned the value of 
Windows-based CAD. Why hand over to 
Windows computing power that my 
RAM-hungry application requires? But 
working engineers who deal with medi¬ 
um-size drawings and who spend more 
time analyzing than drafting can benefit 
from the environment. Windows exploits 
DOS and gives engineers time-saving ac¬ 
cess to a variety of applications besides 
CAD drafting. Engineers can always 
pass their completed designs into pro¬ 
duction CAD applications by way of a 
DXF or ICES translation. 

I tested DesignView and Cedar under 
Windows 3.0 on a Compaq Deskpro 
386/20e Model 40 with 6 MB of RAM 
and Intel's 386 cache-memory controller 


■ WHAT DESIGNVIEW 
AND CEDAR DO 

They operate under Windows 3.0 
and let mechanical engineers 
explore designs through what-jf 
scenarios that bypass many 
engineering recalculations. 

■ LIKES 

Equations and formulas control 
key elements within a drawing. In 
DesignView, Dynamic Data 
Exchange allows mathematical 
links to remote Windows 
applications like Excel. 

■ DISLIKES 

Although the packages provide 
basic CAD functionality, they lack 
the sophistication of CAD 
packages. Also, the respective DXF 
translators work successfully only 
with moderate-size drawings. 


and 80387 coprocessor. Compaq's Ad¬ 
vanced Graphics board'and 16-inch 
monitor provided a 1024- by 768-pixel 
resolution and 16 colors, I freed up 10 
MB of hard disk space and operated Win¬ 
dows 3.0 in 386 enhanced mode, which 
let those 10 MB act as RAM. This fea¬ 
ture, of course, is one of the main rea¬ 
sons to choose Windows. I also tested the 
two packages on my NEC PowerMate 1 
Plus with 2 MB of RAM on an Intel 
AboveBoard Plus, an Intel 80287 copro¬ 
cessor, a Paradise 16-bit video card, and 
an Imtek 800- by 600-pixel color moni¬ 
tor. Perhaps because I only worked with 
the modest sample drawings on this sys¬ 
tem, the results compared favorably with 
those of the 386 machine . 

DesignView Run-Through 

DesignView f s setup routine quickly 
loads about 3 MB of data onto your hard 
disk drive. The program includes drivers 
for most monitors, digitizers, printers, 
and plotters. The software also provides 
spooler and setup utilities for most popu¬ 
lar memory boards. 

DesignView is easy to learn, thanks in 
part to a tutorial that delivers a fine over¬ 
view of dimension-driven CAD. I passed 


■ RECOMMENDATIONS 

Choose DesignView as an 
engineering design, analysis, and 
presentation tool that can augment 
your production CAD application. 

■ PRICE 

DesignView 2,0: $895, as tested; 
Cedar 1.07: $995 (os tested; 
includes $100 Smart 2-Way DXF 
Translator software) 

■ FOR MORE INFORMATION 

Computervisian 
55 Wheeler St. 

Cambridge, MA 02138 
(617) 868-4556 
fax: (617) 868-4658 

Circle 976 on Inquiry Card, 

MCAE Technologies, Inc. 

3160 De La Cruz &!vd + . 

Suite 201 

Santa Clara, CA 95054 
(800) 258-6223 
(408) 748-0334 
fax: (408)748-1915 


a pleasant Saturday working the three¬ 
tiered tutorial and absorbing the well- 
written manual. By evening, I felt com¬ 
fortable merely referring to a quick-start 
reference card. 

DesignView taught me the practicality 
of dimension-driven CAD, and I was de¬ 
lighted to have discovered a new analysis 
tool. When I did encounter problems, I 
found Computervision's technical-sup¬ 
port staff to be informed and willing to 
provide detailed explanations. 

I had little difficulty in creating an 
original drawing with DesignView (see 
screen I). The software makes masterful 
use of construction lines set in the ortho 
mode. Although orthographic projection 
is not supported, you can link a side view 
to the plan view. Polyline creation and 
editing is quite sophisticated, and there is 
a noteworthy dynamic control of dimen¬ 
sioning. Via menus and keyboard mac¬ 
ros, you can access the usual CAD com¬ 
mands, which both DesignView and 
Cedar call tools. 

But DesignView's limitations are ap¬ 
parent when compared to a feature-laden 
production CAD package; for example, 
DesignView Vs undo facility only allows 
one step back, and you can’t add user-de¬ 
fined macros to the menu. Text will not 
resize, and it blocks automatically when¬ 
ever you rescale the drawing to a smaller- 
than-normal size. Mostly, I missed a 
built-in text editor, an omission that se¬ 
verely limits any attempt at productive 
CAD drafting. Working in the reverse of 
typical CAD packages, DesignView and 
Cedar require you to select an entity be¬ 
fore you can act on it. This, and the re¬ 
quirement to adjust constraints, makes 
any drafting process laborious. 

Sorting Out Cedar 

Cedar’s installation instructions direct 
you to copy its 600K bytes 1 worth of data 
into the Windows directory. Cedar uses 
the drivers supplied with Windows 3.0. 
But because I prefer to keep my hard disk 
organized, 1 moved the Cedar files into 
Cedar's own subdirectory, where the 
program behaved without problems. 

Some of Cedar’s drawing commands, 
such as Pan, Zoom Window, and Delete, 
surpass DesignView’s, Undo will retreat 
25 steps, and there's a Redo facility. 
However, Cedar's spline or polyline re¬ 
quires concatenation of miscellaneous 
arc and line segments, which cannot be 
constrained and will not respond as vari¬ 
ational geometry. As with DesignView, 
you must select each entity before acting 
on it. Although the reference manual 
provides 11 pages of instruction, the arc 
command remains confusing. 


Cirdt 977 an Inquiry Card, 



EVTE 


ACTION SUMMARY 


306 BYTE ■ JUNE 1991 


continued 









TI TravelMate 



Could our notebook computers be a little 

too powerful for you? 



TravelMate notebook computers from 
Texas Instruments are the hot little 
portables that pack desktop performance 
in a she that makes your average briefcase 
look big* 

Want more efficiency? Don’t sacrifice 
desktop power, take it with you , with 
TravelMate! With its small she, and 286 
or superpowerful 386SX architectures, it’s 
the best way to spice up your efficiency in 
meetings, workgroups, afterhours, on the 
go, or right at your desk* 

Want lots of storage and memory? You 
can configure TravelMate just like your 
desktop system thanks to a 20, 40 or 60 Mb 
hard disk drive, optional or fully* 
integrated 3*5" floppy drive and fully 
upgradable RAM. All in a sleek A4 
format that PC Magazine calls a 
H masterpiece of miniaturization”. 

Big on comfort* TravelMate doesn’t 
make you pay for portability with a loss in 
comfort* Its full 10" VGA display provides 
the sharp, dazzling performance that 
makes windowing and complex graphics a 
pleasure* And its full-function 


keyboard provides real desktop comfort. 
Software includes MS-DOS®, 

Battery Watch®, LapLtnk® and more* 

It’s no wonder BYTE Magazine and PC 
Magazine have both given TravelMate* 
their 1990 awards for excellence! 

Too powerful? Not if you have a taste 
for fast solutions in one of the world's 
most portable notebooks* Your TI dealer 


will be happy to provide you with a 
demonstration* 

And a glass of water, just in case* 

For more information, please contact 
your local TI sales office* 

Etelgtque/Belgie: (02) 242 30 SO. Danmark: (44) 68 74 00, 
Deutschland: (08161) 80*4703. Espana: (1) 372 8051, 

France: (l) 30 70 10 06. Hungary: (1) 1 66 66 17, 

Italia: (039) 63221. Middle East and Africa: 

(Italy) (039) 63221, Nederland: (020) 5602911. 

Norge: (02) 155090. Republic of Ireland: (01) 755233. 
Sdrweb/Suisser (01) 74 42 811.5uoml7Finland: (0) 461 422. 
Sverige: (08) 752 58 00, United Kingdom: (0234) 224277 

TM2000: CPU: 80C286-6/7* 16/12 MHr, 20 Mb HDD: 1 Mb 
RAM standard (expandable to 3 Mb); option*: 8QC287 
coprocessor: removable 3,5' diskette drive; modem, and more! 
TM3000: CPU: 80366SX.R/10720MHz; 20.40 or 60 Mb 
HDD; integrated 3,5' floppy drive; 2 Mb RAM standard 
(expandable to 6 Mb); options: 80387SX - 20MHz 
coprocessor; modem and morel 


TravelMate is a trademark of Texas instruments Incorporated. 
MS-DOS is a registered trademark of Microsoft Corporation, 
Battery Watch and LapLink are registered trademark* of 
Travelling Software, Inc, 

*Based on the TM2Q00 


Texas 

Instruments 
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WHAT-IF CAD 


I proceeded to work through Cedar's 
tutorials, but I discovered that even basic 
commands, such as Text and Cell, which 
allow display of dimensional values and 
calculation results, did not work consis¬ 
tently. 1 created a rudimentary drawing 
(see screen 2) and found that although I 
could constrain horizontal lines, I could 
specify only one of two contiguous verti¬ 
cal dimensions. My attempts at an area 
computation were unsuccessful. 

When I called MCAE Technologies' 
technical-support staff, they identified 
my problem immediately; an Epson 24- 
pin dot-matrix printer configured in 
Windows 3.0. They suggested that I re¬ 
configure Windows for a Hewlett-Pack¬ 
ard LaserJet Series II printer, even 
though I didn't have one. This would 
possibly solve my text, cell, and dimen¬ 
sion-display problems, but it would also 
leave me without a printer or plotter. 

I also learned that unlike horizontal 
lines, vertical lines needed their lengths 
specified by the program before I could 
constrain them. And an area calculation, 
like all equations in Cedar, requires 
careful preparation, especially if you 
prefer inches and feet to metric units, the 


default. Although you can select feet 
from the units file, you have to define 
square feet (ft2: =ft 3 ) as a new unit. My 
test volume calculation also required a 
newft3:=ft 3 unit, 

MCAE recommended that I use the 

DesignView 2.0: 

a dynamic analysis 
and presentation tool. 



software primarily for analysis and that I 
turn to my regular high-end drafting pro¬ 
gram for general drawing. But the soft¬ 
ware's problems, coupled with docu¬ 
mentation that lacks information and a 
lengthy learning curve, make me ques¬ 
tion the product's usefulness as an analy¬ 
sis or even as a basic drafting tool. 


The company promises that Cedar’s 
next version, which was slated for release 
after press time, will offer an enhanced 
user interface, better documentation, 
and expanded graphics, equation, and 
spreadsheet functions. 

CAD Pick 

By contrast, DesignView 2.0 performed 
as advertised as a dynamic analysis tool 
for moderate-size databases. If you at¬ 
tempt to constrain a large database con¬ 
taining thousands of construction ele¬ 
ments, be prepared to summon Hercu¬ 
lean computing power. DesignView also 
delivers the look and feel I've come to 
expect from quality CAD software. But 
at $895, it’s priced substantially below 
high-end production CAD software. 

Because of its ease of use, short learn¬ 
ing curve, well-written documentation, 
enthusiastic technical support, and rel¬ 
ative sophistication, I can recommend 
DesignView as an engineering design, 
analysis, and presentation tool. ■ 


Don Bisselt is a CAD designer and tech¬ 
nical writer based in Wells, Maine, You 
can contact him on BIX do "editors, tr 


Laptop Computers 

External SCSI Hard Drives 

using the parallel port 


Half Shell 1 .4 ,, x5.5 , 'x7.5’' 2.25 lb 

Hermit Crab 2.8"x5.5"x7,5" 4 lb shock protect 

vv/ Hard Drives low power 20MB to 120MB $58$ 
A-Ilive Jr 2.2"x7.1"x7.r' 6 lb 

A-Hive 4.3"x9.6"x9.9" 11 lb 

Hard Drives 20MB to IGB from $589 

Tape Drives 50MB to 1.3GB 

Cartridge Drive 44MB $779 

Floppy Drives 720K to 3MB 

also Workstations SCSI Drives 



Tulin Tel: 408-432-9025 

• 2156H OToole Ave., San Jose. CA 95131 Fax:408-943-0782 


AMAZING 

STOWAWAY 

2400 

POCKET MODEM 
FULL-FEATURED 
LINE POWERED 



This state of the art 2400 baud pocket modem for business, personal 
and laptop computers, combines all the functions of larger modems with 
the convenience of line power in one of the smallest packages in the world. 
No need to use valuable expansion slots. 

The Stowaway 2400 implements the industry standard AT command 
set including the latest extensions, and is compatible with virtually any 
communication package and computer. 


Product ot the Year 1990 - PC Magazine! 


■ Operates on All Telephone Lines 

■ Line Powered; NO Batteries. NO AC 

■ 2400 r 1200 and 0-300 bps 

■ Automatic Fallback 

■ Extended AT Command Set 

■ Auto Dial 

■ Tone and Pulse Dialing 

■ 40 Character Command Buffer 

■ NomVblatlle Memory 


■ Standard EIA RS-232C Interlace 

■ FCC Approved 

■ Ease of Installation 

■ Hayes Compatible 

■ Size 22 * x 3" x .8* 

Weight 2.8 ounces 

DOS, exclusive representative 
for STOWAWAY 2400 


I Automatic Answer 


T DIGITAL I 
DECISIONS I 
I SYSTEMS 

1 INC.“ 


$295°o 


VISA - 


WITH 3 YEAR 
WARRANTY! 

• Mastercard - American Express 

Call 1-800-548-4988 

Distributor inquiries welcomed. 
4 Brighton Rd M Clifton, NJ 07012 
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WHAT MAKES A BEST SEUER 

A BEST SELLER? 



A great plot begtns urttfi a great idea easily translated through 
euery phase of design with Generic CADD 5.0. 



Deadline pressure is a thing of the pasL Designs can be quickly 
edited and annotated to produce final working drawings. 





No matter the complexity, symbols keep your workflawing untnter- Need to fit a conventional design 1 n a rconron vendanal space? Revise 

rupted Tap our professional libraries or create youroum symbols. and improvise tn less time with Generic CADD's one-stop convenience. 


A GREAT PLOT. 


Ask any of over 250.000 users of Generic CADD!“ They’ve discovered CADD 
that’s powerful without being complicated. And professional without being pricey. 
— i^TI Our latest version, Generic CADD 5.0. is just $495. It’s a complete 

world 1 design and drafting program backed by a support team that’s drawing 
" rave reviews. 

Call us at 1-800-228-3601 for our free full-color CADDalog* and 
portfolio of CADD drawings. 

You’ll see every plot has a great ending. 


O 






© 1990 Generic Software Inr„ 11911 North Creek Parkway South. Bothell. WA98011. FAX 20&4S3-69691, Generic CADD Is a trademark and CADDalog a registered trademark of Generic Software Inc. 
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Created with tee Wacom Tablet 
Jjy Elizabeth Cffloufka 

“Wacom tablets are the top choice for artists.”* 


W acom’s acclaimed SD-Series 
graphic tablets and pens bring 
the new dimension of pressure input 
to creative computer graphics. 

With Wacom’s state-of-the-art 
systems, you can see and feel the 
difference. First, there’s no cord so 
there’s never the frustration of 
untangling wires. Second, the stylus 
is ultralight (just 1/3 ounce) and 
extremely natural and responsive to 
use since it has no batteries or 
magnets. Best of all is its widely 
praised pressure-sensitive input. Now 
the harder you press, the thicker a line 
becomes, Or you can control the 


color, density, or whatever else the 
software can be set to do. 

Moreover, you 
don’t need to have 
pressure to benefit from 
using the Wacom 
Tablet. Numerous 
artists are discovering 
they can draw faster 
and more naturally with vector 
programs such as CorelDRAW! and 
Arts & Letters' 8 ' as well as 
FreeHand and Illustrator. Case in 
point: the Monarch butterfly above, 
by Dan Gray, author of Inside 
CorelDRAW!. 



See for yourself how well the 
Wacom Tablet works with your Mac 
or IBM (DOS/Windows 3.0) system. 
Specifications? Also superb, as you 
would expect from the company that 
invented the world’s first cordless, 
high resolution digitizer. 


WACOM 


Specializing since 1983 in the world’s 
finest cordless digitizers. 

Wacom Inc, 

West 115 Century Road, Paramus, NJ 07652 
Tel: (1)201-265-4226, (1)800-922-6613 


•Rirprimfid horn PC Hagum fiiYcmfcrlS, TO Copyright 1989. Ziff CttimrinrhMi Craipeiy, WACOM a s lEgatoed trademark of WACOM Co, Lid, 3 Copyright 1991 by W'scmCa. Lid. 
All righli reitrad, CorelDRAW! is a ra^iamd Iradsnidi of Corel System CoipnaliaL Am & Lettsi is t registered imfcmaii of Computer Support Corporal sm Freetkaj is i muleimii rf Akim 
Corpcralinn. Adcfec IllJtritor 3H is a trademark of Adobe Syarnii. Tree. Mk is i Iradcmdt of Apple Computer, Idc. IBM is t terislcrcd trademark of Intnimlimii Business Machines Cosparalm 
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REVIEWS 


APPLICATION 


Windows Display Managers File 
Rough Edges from Text 



HOWARD EGLOWSTEIN 


W hen you switch to a Microsoft 
Windows environment, you gain 
both multitasking ability and the 
promise of true WYSIWYG on-screen. 
Unfortunately, the standard Windows 
font management fails to deliver on that 
promise. 

Adobe Type Manager (ATM), Bit¬ 
stream’s FaceLift, and Hewlett-Pack¬ 
ard’s Intellifont-for-Windows font man¬ 
agers bypass the standard Windows font 
display and replace it with true WYSI¬ 
WYG. In a stock Windows installation, 
you decide which fonts you’ll need on¬ 
screen and pregenerate bit maps for all 
the sizes you expect to use. When your 
application calls for a screen font, Win¬ 
dows first looks for an exact match for 
size and typeface. If it finds one, great. If 
not, Windows tries to scale one of the 
existing sizes to fill your request. 

Windows font managers don’t pre¬ 
generate any fonts. Rather, they place a 
mathematical representation of the type¬ 


face on your hard disk drive. The font 
management software patches itself di¬ 
rectly into Windows and begins to perpe¬ 
trate a lie—it agrees to any font request 
your application makes. When it comes 
time to display the font on-screen, the 
font manager takes control, calculates 


In the standard 
Windows 

installation (left), 
synthesized fonts 
often take on 
a craggy 
appearance. Any 
font larger than 
a certain size 
appears as a thin, 
almost anorexic 
outline. With the 
FaceLift font 
manager installed 
(right), typefaces 
are clear and 
readable at any 
size. 


the correct bit map from the description, 
and renders it at your display’s best reso¬ 
lution. The same principle applies to 
your printer. Even though you may not 
have a printer with a page-description 
language, a font manager can use your 
printer’s graphics printing capability to 
print any installed font in any size at full 
printer resolution. 

These three font managers have much 
in common. The Windows SYSTEM.INI 
file determines which device drivers 
control the environment. ATM replaces 
the standard SYSTEM.DRV file with its 
own, and then it points back to SYS¬ 
TEM. DRV with an extra entry in the 
file. By making this one patch, ATM 
takes control of all display and printing 
functions. FaceLift and Intellifont both 
patch out the DISPLAY.DRV entry to 
gain control over the screen. To get con¬ 
trol of the printer, FaceLift provides its 
own generic print driver, SHELLPRT 
.DRV, which then chains to the original 
printer-specific driver. It’s all rather 
confusing, but take heart: The installa¬ 
tion routines handle everything for you. 

These products make a standard Win¬ 
dows installation look positively lame. I 
tested all three with a variety of soft¬ 
ware, including PageMaker 4.0, Ami 
Pro, and WingZ. Any installed font, at 
any size, looks clear and sharp. Without 
a font manager, large characters display 
with distinct jaggies or get converted to 


EYTT 


ACTION SUMMARY 


WHAT WINDOWS FONT 
MANAGERS DO 

These products bring true 
WYSIWYG to Windows 
applications. 

LIKES 

All three products make fonts 
readable at all sizes. 

DISLIKES 

For best performance, youll need 
a large memory cache, 

RECOMMENDATIONS 

Adobe Type Manager for 
PostScript users; Intellifont for HP 
scalable-font users; FaceLift for 
Bitstream font users or for any 
Windows user who wants finer 
control of dot-matrix printers. 


FOR MORE INFORMATION 

Adobe Systems, Inc. 

15B5 Charleston Rd. 

P.O. Box 7900 
Mountain View, CA 94039 
(800) 344-8335 
Circle 1208 on Inquiry Cord. 

Bitstream, Inc. 

215 First St. 

Cambridge, MA 02142 
(800) 522-3668 
(617)497-6222 
fax: (617) 868-0784 
Circle 1209 on Inquiry Card, 

Hewlett-Packard Co. Inquiries 
19310 Pruneridge Ave. 
Cupertino, CA 95014 
(800) 752-0900 
(303) 353-7650 
Circle 1210 on Inquiry Cord, 
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WINDOWS DISPLAY MANAGERS 



FONT MANAGER FEATURES 


All three type managers share the same system requirements but support different font formats. If you f ve already invested 
in a font library , stick with a package that supports it. Likewise g Intellifont should satisfy LaserJet Series III owners. It’s 
bundled with the LaserJet IIL 


Adobe Type Manager 


Bitstream FaceLift 1.2 


HP Intel I If ont-f or-Windows 


System 

requirements 


Printers supported 
Font format 
Included fonts 

Optional fonts 


Windows 3.0 or higher, 

MS-DOS 3,1 or higher, 286 or 
386 PC with 1 MB ot RAM. 
Windows-compatible display 

Most laser and impact graphics 
printers with Windows drivers 

Adobe Type 1 

Times Roman, Helvetica, Courier 


Adobe Plus Pack (adds remaining 
35 PostScript fonts): $198 

Adobe Typeset 1 and 2: $99 each 
Other fonts available 


Price 


$99 


Windows 2.03 or higher, MS-DOS 
3.1 or higher, 286 or 386 PC 
with 640ft bytes of RAM and EMS 
or extended memory. Windows- 
compatible display 1 2 

Most laser and i 
printers with Windows < 

Bitstream Speeded 

Dutch (tike Times Roman), Swiss 
(like Helvetica), Park Avenue, 
Cooper Black. Brush Script, 
Formal Script, Monospace 

FaceLift Companion Pack for 
PostScript (adds remaining 35 
typefaces): $179 

FaceLift Companion Pack for the 
HP LaserJet III (12 resident 
typefaces): $99 
Other fonts available 
$99 


Windows 3.0 or higher, 
MS-DOS 3.1 or higher, 286 or 
386 PC with 1 MB of RAM, 
Windows-compatible display 

HP LaserJet 111 

Agfa Gompugrap hic FA IS 
scalable format 

CG Times and Uni vers 


Included with font cartridges 


Bundled with printer 


1 Product did noE work with Radius TPD/PC display in high-resolution mode 

2 Upgrade available for existing Foniware fonts. 


an anemic vector representation. Font 
managers also give you a performance 
improvement. After a short delay to 
build the font in memory* they update the 
screen faster than Windows can normal¬ 
ly display its scruffy fonts, 

Adobe Type Manager 

ATM uses Adobe's Type I PostScript 
fonts as its font representation. While it 
supports any standard Windows printer, 
the PostScript base makes ATM ideally 
suited to installations that have a Post¬ 
Script printer and a selection of Post¬ 
Script fonts. 

In addition, folks who prepare docu¬ 
ments for final printing on PostScript 
typesetting equipment should consider 
that ATM will assure compatibility be¬ 
tween the screen and their final output. 

FaceLift 

Bitstream's FaceLift is a serious compet¬ 
itor to ATM and offers you more control 
over nonlaser printing devices. Selec¬ 
table print resolution and density control 
let you adjust its output for the best ap¬ 
pearance, FaceLift’s font source is the 
Bitstream Speedo format, a proprietary 
format that is sadly incompatible with the 
existing Fontware format. Folks with a 
collection of Fontware can upgrade their 
fonts to Speedo format. 

My only problem with FaceLift during 


testing was a driver incompatibility with 
the Radius TPD/PC dual-page monitor. 
Using FaceLift L2, I connected an HP 
LaserJet Plus to a 386 machine running 
Windows on the Radius in 1280- by 960- 
pixel mode. While the display looked 
perfect, the printed page came out 
scrambled. Switching the display to stan¬ 
dard VGA mode corrected the printout. 
Bitstream was still looking into the prob¬ 
lem as we went to press. 

HP Intellifont-for-Windows 

HP's Intellifont is more of a special-pur¬ 
pose font manager than ATM or Face¬ 
Lift. It uses HP’s scalable-font format 
for the Series III printers as its base and 
renders only to the screen. Printing from 
an Intellifont installation requires an HP 
Series III printer into which to download 
the font outline. 

The big advantage for Series III own¬ 
ers is that Intellifont is free. To get 
screen fonts, you simply buy an HP font 
cartridge or disk for your Series III print¬ 
er. If you’re looking at third-party fonts, 
be sure to ask if the package includes the 
Intellifont font outlines. 

Putting Your Best Face Forward 

If you have a Series III printer and work 
with the HP scalable fonts, Intellifont is 
your obvious choice. It's free, and it sup¬ 
ports all of HP's scalable fonts. 


Some people accumulate PostScript 
fonts like dust bunnies under a sofa. For 
them, ATM seems the natural choice. It 
handles the Type 1 format directly and 
guarantees that your screen will look ex¬ 
actly like PostScript output. On non- 
PostScript devices, it does a superb job as 
well, although it provides just the fonts 
and not the PostScript emulation. 

Many people don’t have PostScript 
printers and don’t prepare work for type¬ 
setters. For them, FaceLift is ATM's 
equal. Its adjustable density control is 
particularly handy for printing on dot¬ 
matrix printers. 

Your final call should be based on the 
font technology you already own. Fonts 
are expensive, and switching formats can 
be costly. If you've already invested in 
fonts, stick with the offerings from that 
vendor. If not, and you don’t have a 
Series III printer, it's almost a coin flip, 
l prefer ATM because of its clean instal¬ 
lation and the better guarantee of 
WYSIWYG when working on PostScript 
devices. Either way, a font manager is a 
must-have item when you’re buying or 
upgrading a Windows machine. ■ 


Howard Eglowstein is a testing editor in 
the BYTE Lab. He has a B. S. in architec¬ 
ture and design from MIT and is a desk¬ 
top publishing systems consultant. You 
can reach him on BIX as “heglowstein. " 
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HANGING. . . 


BEFORE YOU SHIP ANY PROGRAM, CHECK IT 


I THOUGHT THIS WAS 
QUALITY SOFTWARE-MOW MY SYSTEMS 


Don’t leave 
your customers 



COMPUTER 

I LANGUAGE^ _ 

BOUNDS 


FINDS OUT-OF-BOUNDS MEMORY ACCESSES 
AUTOMATICALLY 

our program may have 10,000 to a million lines of code, 
may occasionally hang mysteriously or it may appear 
j run flawlessly every time. But under DOS, how can 
ou ever be sure that your program is not corrupting 
lemory it does not own? The only way to be 100% sure 
to BOUNDS-CHECK before you ship. 

> use BOUNDS-CHECKER you build your program with 
ebugging information {we support most compilers 
eluding Microsoft, Borland & JPI). Then you just type 
3C file-name>. BOUNDS-CHECKER sets up the 
)6™/i486 for protection and lets your program fly. If 
Dur program accesses memory it does not own or 
/erwrites its own code, BOUNDS-CHECKER pops up 
splaying the offending SOURCE-UNE or Instruction. 

ogramming under DOS is a gamble, so why not stack 
e odds In your favor-CALL TODAY. 

(603) 868-2386 


JANUARY 15.1991 

OTHER FINE NU-MEGA PRODUCTS... 

The ultimate systems debugger. 


PAGE tes 


Debug: 


Features: 



•Interrupt routines 
•Device drivers 
•T&SRs n 

•ROMS oO«-, 

•Applications 
•Overlays 

If you are debugging an application, Soft-ICE is 
seamlessly integrated with BOUNDS-CHECKER 
so you can easily go back and forth between 
BOUNDS-CHECKing and debugging: 
a combination many programming 
professionals can't live without. 


•Break out of a hung 
program 

•Real time Break-Points 
•Back-Trace history 
•Works with other 
debuggers , 



Run CODEVIEW for Windows on a single monitor 
CV/1.$129 

• Runs in a window • No annoying flash • 

• Runs on any display that supports windows • 


Coll by 4:00 PM ESI TODAY end ask us 
to EXPRESS you an info packet. In most 
cases you will receive it by 10:30 AM 
tomorrow. (USA only) 


NiHVIega products require o 386. 386SX or 486 
-DOS and Codevlew are trademarks of Microsoft 
*p. 386 is o registered trademark of Intel Corp, 
-Mega, SOUNDSCHECKER. Satt-iCE and CV/l 
i trademarks of Nu-Mega Technologies. Inc, 



P.O. Box 7780 • Nashua, NH • 03060-7780 U.S.A. 
(603) 888-2386 • Fax (603) 888-2466 
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BOUNDS-CHECKER .$249 

Soft-ICE.$386 


Special Offer 

Buy BC & S-ICE....Save $100 


30 Day 

Money Back Guarantee 


































An Out-of-Towner’s Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There's always something interesting 
happening here. No matter what you're 
into. The latest industry news. Top- 
notch software libraries. Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 
BYTE magazine. (Read more about BIX. 
and how to join, on adjacent page.) 

From Artificial Intelligence to 
Zenith Laptops.,, 



ibm. Garage and Tune-up 

repairshop Shop 


ibm.new. New products for 

prods IBM computers 


writers 

The original writers 
conference 

write .fiction 

How to write fiction 

writers, pros* 

Interaction 

for professional 
writers only 


writers.talk 

Conversations with 
professional writers 


■ Macintosh Exchange 

Dr. Larry Loeb, Exchange Editor 


mac. apple 

mac. business 
mac desk top 


The word from 
Cupertino 

Macs in the office 

Publishing with a Mac 


mac-excernal Information from all 
over 


mac. hack 


Technical information 
about the Mac 


Whatever your interest, BIX has a con¬ 
ference for you. Here's our latest list. 
(In each Exchange. Conference name 
appears on left, description on right.) 


ibm .exchange IBM Exchange clear¬ 
inghouse 

ibmJistings Index to program files 

in the Exchange 


ibm other 


Apps. printers, 
modems, etc. 


mac.hypercard Using the HyperCard 
programming envi¬ 
ronment 


Up-to-the-minute 

information 


mac. novice For beginners 


■ Amiga Exchange 
Joanne Dow, Exchange Editor 


mrcrosoft 


Products from 
Microsoft 


mac.products Listings of new hand' 
ware and software 


amiga.user 

Exchange ideas, solve 
problems, compare 

■ Writers’ 

Exchange 

mac.sandbox 

For off-hours fun 


notes 

Wayne Rash, Jr., Exchange Editor 

■ To jerry Exchange 

amiga.sw 

Amiga programming 
and developer issues 

desktop.pub 

Using micro¬ 
computers for 

Jerry PourneNe, Exchange Editor 

amiga.hw 

Amiga hardware design. 


publishing 

tojerry 

Messages for and 

use, and hookup 

elfquest 

Find out about 


from Jerry Pournelle 

amiga.arts 

Artistry using the Amiga 


things elven with 

Richard Pini 

chaos, manor 

Computing at Chaos 
Manor 

amiga.int 

Developing for the in¬ 
ternational Amiga 

journalism 

Reporting and 

astronomy 

A star party for 



writing news 


amateur astronomers 

amiga. special 

Special guests and events 

journalism. 

Interaction for 

contact 

Science fiction meets 

amiga.dev 

Commodore's confer¬ 

pro' 

working press only 


science 

ence for developers 

lexicon 

marketing 

About words 

Promos, sales, public 
relations and high tech 

disasters 

Natural and man¬ 
made disasters 


■ IBM Exchange 

education 

Computers in 

Barry Nance, Exchange Editor 

new. writers 

Getting started in 


American classrooms 

ibm. pc 

The venerable PC 


the writing business 

Writing both types 

mathematics 

Talk about high-level 
mathematics 

ibm .at 

The AT series and 

poetry, prose 



workalikes 


of English 

sciences 

Scientific programs 

ibm.ps 

The PS/2 series 

OS/2 operating system 

sf 

Science Fiction, Star 

Trek, and fantasy fans 

space 

Space exploration 
and development 

ibm.os2 

sfwa* 

Science Fiction 

technology 

New technologies 

ibm.dos 

PC/DOS & MS/DOS 


Writers of America 

and their impact 


operating systems 

tech, news 

Discuss Microbytes. 


ibm.os.386 

Alternative 386 


product reports. 

* Please Note: 

Membership in this 


operating systems 


items 






conference is limited to pre-screened 

ibm .utils 

Utility software for 

word. 

Word-processing 




IBM computers 

processor 

programs 

specialists only. 
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BEAM YOURSELF 
TO A PLACE 

WHERE COMPUTER SAVVY 
ABOUNDS. 


■ Imagine a setting in which com¬ 
munal wisdom is on tap, A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM, 
Mac, Writers \ and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just %39 per quarter * 

Subscribe via your computer... 

Set your program for full duplex, 7 
bits, even parity, I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767. 
International: call NU! 310690157BOO. 
Then hit the return key, and respond: 

P rompt: You E nter: 

login bix 

Name? bix.vtlle 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour** 

'Based on a S156 annua! fee, billed quarterly 
Telecommunications charges are extra. 
You may cance! at any time without future 
charges. 

‘Available only In contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 • In NH 603-924-7681 

BIX 
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Mathcad 3.0. 


When number-crunching time comes* 
docs work grind to a screecmng halt? 

Want a better way to do technical calcula¬ 
tions than a spreadsheet or calculator—an 
obstacle clearer instead of an obstacle creatorf 
You need new Mathcad 3.0* the crunch- 
thosc-numbcre, and dclivcr-rcsults-in-a- 
sccond calculation software. 

As in-depth as you want, as routine as you 
need. Mathcad 3.0 does everything from 
averages to FFTs, from percentages to matri¬ 
ces. Almost every function you'll ever need 
is built in for rapid, effortless calculations. 

New Electronic Handbooks make it easy 
to dick-n-paste hundreds of standard for¬ 
mulas* uscml data, even entire calculations 
into your documents* And a full range of 
add-on Applications Packs help you solve 
problems specific to your profession. 


End of Problem. 


Mathcad’s new easy to learn and use 
Windows 3.0 interface has you up and 
running in horns—not days. Best of all* 
Mathcad is just plain fast. 

Simply plug in data and you're done— 
Mathcad does all the work for you. It does 
the calculations. Automatically updates 
results when you change a variable in the 
live document. It graphs in 2-D or 3-D. 

And prints results m presentation-quality' 
documents, complete with equations 
in real math notation. In the blink of an 
eye-numbers crunchcd-and you're back 
to work. 

Meet the Mathcad 3.0 power list: 

* New easy to learn and use Microsoft 
Windows 3,0 interface 

* New Electronic Handbooks and Applica¬ 
tions Packs provide solutions for Electrical* 
Mechanical* Civil and Chemical Engineer¬ 
ing, Statistics* Advanced Math, antfNumer¬ 
ical Methods 

* New symbolic calculations performed 
more easily than with any other product 

* Does exponentials, integrals, matrices* 
and more 


• 2-D and 3-D graphics 

• Prints high-quality 
documentation 

• PC DOS, Macintosh® and 
Unix® versions also available 

For a free Mathcad 3.0 
demo disk* or upgrade informa¬ 
tion** call 1-800-MATHCAD 
(or 617-577-1017, Fax 617- 
577-8829). Or see your software dealer. 


11 mu m 

CHOICE 


Mathcad 2.5 

Best of ’88 
Best of *7 


Available for IBM* compatibles, Macintosh 
computers, and UNIX workstations. 


TM and $ agility miitufeatartr'i trademark or filtered uadaiurt 
rcipec lively. 


1-800-MATHCAD 

" Fnt tt&fmlti jfir rfotse wk fmnbiut Mufcad 2.5fir DOSjrew 


The answer is 

Mathcad' 

MathSoft* Inc, 

201 Broadway, Cambridge* MA 02139 USA 


Australia: Borne (03)8661766; Belgium: SCIA 013/551775; Denmark EngjbciB 42 25 1777; FmUndrZai0!9<W02-7677; tana: (1)46 0924 00; Gmunw: SoMnc (0 78 02) 4036; Italy: Channel 02-90091773; Japan: CMIQ&366S~9741; 

Netherlands: Klwbg 01620411600; Nomy: Ffoicdi O0-9S9G2O; Sw ioaiaad: Rfdacom 03241011 l; UX: Adept Scientific (0462) 480055- In other locations, contact MathSaft, USA. 
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PETER WAYNER 


The Big Index 



T hings tend to disappear from my Macintosh 
hard disk. The disk isn’t defective—the files 
just seem to get lost in the clutter of hundreds of 
other files in hundreds of subdirectories. When 
I try to look for the files that I need, the names 
provide only a clue to their contents; this means that if 
I'm looking for a particular passage, I must endlessly 
open and close files until I find the keywords. Some 
programs automate this search, but they still take too 
long, because the disk is too big. 

The best of all possible disks would have an index 
that knew where to find every word. In the discussion 
that follows, I’ll consider the details of how to create a 
program that automatically maintains such an index to 
all the files on a disk. Once the program has con¬ 
structed the database, you can find the files you want 
instantaneously. 

Design for Size and Speed 

A good index is nothing more than a set of pointers be¬ 
tween keywords and the file blocks that contain those 
words. A set of pointers takes space, though. The trick 
is to design a network of pointers large enough for quick 
searches but small enough to avoid overwhelming the 
disk. An index must also be easy to update when files 
are added, deleted, or modified. 

A null index is one extreme of the trade-off between 
space and search time. It doesn’t take up any space, but 
searching every file for keywords is slow. Luckily, the 


Create an efficient 
keyword index for all 
the files on your disk 
by combining tree, 
trie, and linked-list 
data structures 

spelling dictionary of unique words; the index would 
carry one entry for each of those words and a pointer to 
that one file. In this case, the index would actually be 
larger than the data it was mapping. But on the other 
extreme, if the disk contained text from simple chil¬ 
dren’s books, the index would contain only its limited 
vocabulary—maybe a hundred items. 

My hard disk contains plenty of programming code 
filled with funny variable names like PQIncrement and 
PMIncrement. The index is somewhere between the ex¬ 
tremes, but because the words go beyond the English 
language, it is actually a little larger than simple text. 

The system I describe can convert a normal array of 
data into a decent-size index. My almost-full 40-mega¬ 
byte hard disk drive generates an index that is about 
1800K bytes. This index system includes the ability to 
make a few simple trade-offs between completeness 
and index size by providing some indexing options, but 


other extreme is a complete 
index of all the data, which 
usually consumes no more 
than 5 percent of the entire 
disk, because an amazing 
amount of data is redundant. 

Many keywords occur nu¬ 
merous times in a file, but the 
index needs only one entry. 
The worst case would be a 
disk that was filled with a 


ILLUSTRATION: RICHARD A GOLDBERG © 1991 


JUNE 1991 • BYTE 317 



















SOME ASSEM8U REQUIRED 


the default should be efficient enough 
that you won’t need to use these options 
except in pathological cases of very low 
disk redundancy. On the other hand, I 
haven’t cut every bit of fat from the sys¬ 
tem* The structure of the index is rich 
with pointers that are not explicitly nec¬ 
essary but that make the system run 
much faster. The index files are not as 
small as they could be, but they are man¬ 
ageable on a system with a 4G-MB hard 
disk drive. Even though the examples 
and code have been implemented using 
Pascal on a Mac, the concepts are easily 
transportable to other languages and op¬ 
erating systems. The listings are written 
in pseudocode. Listing 1 is composed of 
global definitions for the examples. 


The Structural Outline 

This indexing scheme uses three main 
structures: a list of the filenames on the 
disk, a list of the keywords in the files, 
and a set of pointers between the key¬ 
words and the filenames. The list of file¬ 
names has one entry for each filename 
on the disk. The list of keywords has one 
entry for each unique word on the disk. 
The glue between these two lists is the set 
of pointers between each word and the 
file (or files) that contains an instance of 
that word. Each of these structures is 
stored in memory in a unique format, 
tuned to balance access speed, modifica¬ 
tion ease, and small size. 

As an example of how this design 
works, let’s say that your disk contains 


Listing t: The global definitions for the pseudocode. 

Globals: 

FileStructureRoot: file node holding root directory* 

WordStruetureRoots[a**z]i contains 26 roots, one for each letter of the 
alphabet. 

UnallooatedFileNumberList: a list of file numbers set up initially to 
contain the number 1..8192. Two functions, Pushilnique# and 
PopUnique#, add and remove elements to this list. 

AllocatedFileKujnberList: a list of unique numbers already assigned and 
pointers to the leaves of the tree containing it* 


A FILE TREE 



Third pointer 


Figure t: Each file tree node contains the name of a directory or a file and three 
pointers to other nodes * The first pointer points up to the parent directory . The 
second pointer is directed to the next entry in the same directory, if the node is for a 
directory, the third pointer points down to the list of names of files and subdirectories 
contained within the directory. If the node represents a file, though, the third pointer 
contains the unique number assigned to that filename. (A slash means empty*) 


three letters of complaint to Getta Lotta- 
grief, the director of customer service at 
a company. The names of the three files, 
MadLet, Really Had Let, and Extreme¬ 
ly Mad Let, are included in the list of 
filenames. Her last name, the word Lot- 
tagrief, would have a list of pointers 
joining it (as a keyword) to the entries for 
the three filenames. The keyword upset 
would have pointers to the latter two let¬ 
ter files as well as other files on the disk 
that contain that word* 

The Filename Tree 

In the filename structure, each file has a 
unique ID number. The structure that 
matches the number with the file has two 
parts, which saves space and allows safe 
modification. The first part of the struc¬ 
ture holds the filenames in a tree-like 
network that mimics their positions on 
the disk, and the second part holds a list 
of file numbers and their position in the 
tree. By shaping the first structure like a 
tree, you use far less space than you 
would if you used the complete path 
name for each file, because each direc¬ 
tory name appears only once in the tree. 
The second list allows you to manage file 
numbers. 

Each file tree node contains the name 
of a directory or a file and three pointers 
to other nodes (see figure 1). The first 
pointer points up to the directory that 
contains the name of a particular node* 
For example, if the file Lambada is in the 
directory Waltzes, the first pointer for 
the node Lambada will point to the node 
Waltzes. The second pointer of the Lam¬ 
bada node will point to the next entry in 
the same directory—say, a file called 
Bart man. The third pointer does one of 
two things: If the node represents a direc¬ 
tory, the third pointer points down to the 
list of filenames and subdirectories 
contained within it (e.g., the third point¬ 
er of Waltzes points to Lambada). If the 
node represents a file, though, the third 
pointer contains a unique number as¬ 
signed to that filename. 

The complete file path can be con¬ 
structed by tracing the first pointers of 
each node from the leaf entry to the root* 
In connecting a keyword and a file that 
contains it, the indexing program con¬ 
verts the unique file number into the full 
path; the first pointers make this easy to 
do. Adding new nodes in the correct 
place and moving pointers makes it easy 
to add and delete filenames. The func¬ 
tion AddFileName in the pseudocode of 
listing 2 describes the basic recursive 
structure of a function that adds a file¬ 
name to a tree. The indexing program 
uses a function similar to AddFileName 
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"On sheer audacity for price- 
performance ratio, we loved 
Mix's products" 


Tim Parker - Computer Languag' 


"The Ctrace debugger is 
where Mix really shines. 
It is magnificent." 


"Power C is a heavy¬ 
weight contender - at a 
ha n ta m weight p rice " 


Stephen Davis 
PC Magazine 


Power C 


TUX 

software 


David Weinberger 
Computer Shopper 


Power Ctrace 


combines a high-performance C compiler 
wirh superb documentation* at a price that 
brings chuckles from over 50,000 satisfied 
customers. That's because Power C per¬ 
forms favorably against compilers costing 
10 times as much. And you can't buy a 
compiler that's more reliable or easier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper's 
Best Buy award for three years running* 

■ compatible with ANSI C standard 

* integrated Make utility 

■ library of over 450 functions 

* IEEE software floating point 

* supports 8088/286/386/486 CPU 

* memory resident program support 

* supports 8087/287/387 math chips 

* small/ medium/large memory models 

* mixed model with near/far/hugc 

* allows arrays larger than 64K 

* CGA, EGA, VGA & Hercules graphics 

* 650 page manual with tutorial 



|Q ^ Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $150*00 
or more for library source code, we've made 
ours very affordable, 

iA0U £ Power C BCD 
IV L ir Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu¬ 
late interest, depreciation, etc*. BCD routines 
arc used lor dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 



Power C 
720 K disk 
later, 304 K 


DOS 2-0 or later, 320K memory, 
i«* Master C requires DOS 3.0 or 
hard disk* 


combines state-of-the-art technology with 
a friendly interface, making it very easy to 
find and correct your programming mis¬ 
takes* No rime consuming edit/compile 
cycles are needed to track down bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, die values of all your program vari¬ 
ables, program output, watch points, and 
assembly instructions* Pur Power Ctrace to 
work for you, and we guarantee that you'll 
be a more productive C programmer. 

Order line: 

1 -800-333-0330 

Technical Support: 

1-214-783-600! 

Pax: 1-214-783-1404 
Mix Software, 1132 Commerce Drive, 
Richardson, TX 73081 


Get a FREE copy of Master C (limited time offer) 



The White Group e 




Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package that 
turns your PC into a C instructor. 
Master C teaches you, quizzes you, 
notices problems you are having, and 
recommends action. In a pilot study 
at IBM* students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can receive this $44.95 
‘package absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack. 

"Master C eschews flash j 
competence ; and it works 

Jeff Dun teman - PC Tectontques 


00 dny money buck guarantee B 



Street 

Clty_ 


State_ 

Telephone 


□ Plus* send me a free brochure 

Paying by; *J Check □ Money Order 

□ MC JVisa □ Amex □ Discover 


Card 4_.___Ex p 

Disk Size: J SiG 3 va" 

Product(s) | Not Copy Protected) 

□ Power C (SI 9-95) $_ 

□ Power Ctrace ($19.95) $_ 

U Power C Library Source ($10) $_ 

□ Power C BCD Business Math ($10) $__ 

□ Master Pack ($59.90) $ ; _ 

(include* ill of iheibort pltn Muttf C) 

Add Shipping 

(J5 USA - SI9 Camda - S3Q foreign) $_ 

Texas Residents add 0.25% Sales Tex $_ 

Total amount of your order $_ 
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Listing 2: The basic recursive design for adding a filename to the 
file name/number tree , 

Function AddFileName(p:aiTay[i. .n] of file or directory names) 

:FileNodePointer; 

{This function adds a path of n-1 directory names and one filename to 
the file structure,} 

var 

CurrentNode: FileNodePo inter; 

CurrentLeveliinteger; 
begin 

Set CurrentNode to FileStruetureRoot, (This assumes one root directory,} 
CurrentLevel:-2; 

StillSearchlng:-true; 

{tfe are tiov at a list of the branches at CurrentLevel,} 
while p[Current Level] is not past the end of the path do begin 
Scan along this list started by CurrentNode until the name 
corresponding to p[CurrentLevel) is found. 

If the flie / directory name is found, then set CurrentNode to the 
down pointer here. Increment GurrentLevel. 

Otherwise, add the new name and the rest of the path. Do this by 
creating a node. Set the first pointer to point to previous 
directory. Set the second one to point to the next file / directory 
at this level, and fill the third with the pointer to the next 
level. 

end; 

when the loop exits because it finds (or adds) the node of the last 
filename, return this leaf. Set the number stored at this leaf (in 
the third pointer) to the value of PopUnique#. 

end; 


to search a directory for new files added 
since the last time the index was updated. 

The filename section must also keep 
track of the numbers that have been allo¬ 
cated as unique file numbers. It is not 
enough to simply increment a counter to 
get a unique number for the next file 
added to the index because the continual 
updating of the index will soon exhaust 
the list. The system recycles file num¬ 
bers by maintaining a list of unallocated 
numbers. When a new number is 
needed, it is taken from the front of this 
list; when a number is retired, it too is 
added to the front. 

For reasons that will become clear, 
this index program (in its current form) 
is limited to 8192 files (i.e., 13 bits of in¬ 
formation). The list of unallocated num¬ 
bers is set up as an array of 8192 point¬ 
ers, with each array element pointing to 
the next. When a file number is needed, 
the program pops it off the top of the list, 
and the pointer to the next element is re¬ 
placed by a pointer to the leaf of the tree 
in the first pari of the structure. This 
makes it easy to convert a unique file 
number into a position in the filename 
tree and, consequently, into a complete 
file access path. 

When a file number, say i, is retired, it 
is recycled by setting its pointer to the 
current first value in the list and setting i 
to be the first value in the list. Before the 


list has been used, it looks like the fol¬ 
lowing: 1,2,3,4,.. .*8192. After three 
files have been indexed and three num¬ 
bers have been popped off the top of the 
list, it becomes 4,5,6,7,... ,8192. If file 
number 2 is erased from the disk, its 
number is recycled by placing it at the 
front of the list, which would then appear 

T 

JL he structure is 
an alphabetically 
sorted tree, 
referred to as a trie. 



as 2,4,5,6,.. .,8192. The next new file 
will have the number 2 assigned to it. 

The Alphabet Tree 

When I scanned my disk, I found about 
35,000 words on it. This is probably a 
higher number than an average disk 
would contain because of the non-En¬ 
glish variable names in the large amount 


of program source code and the 25,000- 
word English spelling dictionary. In all, 
my index is probably larger than one con¬ 
taining just word processing files. I’ve 
tried the program on disks that have up to 
50,000 words. 

The index needs to link each keyword 
with a list of the file numbers for every 
file that contains that word. The list of 
file numbers is stored in a separate struc¬ 
ture (for the purposes of conceptual clar¬ 
ity and space). For now, assume that 
each keyword comes with a pointer that 
leads to this list. The problem is finding 
an easy way to store these keywords and 
their single pointer. The structure should 
be as small as possible, easily accessible, 
and mutable when files are added or 
deleted from the index. It should also be 
a structure that makes adding and delet¬ 
ing words fast. There are several possi¬ 
bilities. Some are compact but slow, and 
others are large but faster. I use the 
faster, larger version in this index, but 
TH look at two other designs first. 

The first scheme is a simple list of 
words. Each word and its pointer would 
be placed in one long list. Assuming that 
the average word length is six characters, 
it follows that at 1 byte per character, 3 
bytes per pointer, and one extra stop 
byte, each word would take 10 bytes to 
store. That means it would take 350,000 
bytes to hold my list of 35,000 words. 
(Data compression could make it some¬ 
what smaller.) 

With this scheme, adding new words 
to the list looks deceptively simple—they 
could simply be plunked on the end. The 
problem is that this method does not 
check for duplicate entries, an obvious 
requirement. Checking for words that 
are already in the list would take a scan 
of the whole list—a list that would even¬ 
tually grow to 35,000 words. This just 
isn't efficient. 

The second scheme is to build a hash¬ 
ing table. The big list could be split into a 
set of n lists using a function that parcels 
out words evenly to each of the n lists. If 
the function did a good job distributing 
the words to the n lists, the average list 
would be 1/nth the size, and the algo¬ 
rithm would run n times faster. But get¬ 
ting hashing functions that distribute 
words equally can be difficult. 

The structure used in this program is 
an alphabetically sorted tree, sometimes 
referred to as a trie. In this structure, 
there are 26 roots that correspond to the 
first letters of the words. At each node, 
there is a letter, and the letters in the 
nodes along paths from the roots to the 
leaves are guaranteed to form words. 
This saves a great deal of space, because 
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IDEK- THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 




March 26,1991 
Idek MF-5117 


IDEK's MULTIFLAT Series of 17-Inch Color Monitors 


IDEK’s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FSTJ to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17" Color Monitors reveals their matchless over¬ 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition. Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 

As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that's just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 

MULTIFLAT Scries (17" Rat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5117 

20 to 50kHz 

0.28 

1024x 768 

MF-5217 

30 to 57kHz 

0.28 

1024x 768 

MF-5317 (Coming soon) 

30 to 80kHz 

0.28 

1280x1280 

MULTIFLAT Series (21" 

Flat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5021 

15 to 38kHz 

0.31 

1024 x 768 

MF-5121 

21 to 50kHz 

0.31 

1024x 768 

MF-5221 

30 to 80kHz 

0.31 

1280x 1280 

MF-5321 (A.R.Panel) 

30 to 80kHz 

0.31 

1280 x 1280 

MF-5421 (A.R.Panel) 

30 to 80kHz 

0.26 

1600x 1280 


IDEK also offers its 

MULTIFLAT Series of 21- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the 
other members of the 
IDEK lineup. 




MSvama 

IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th FI., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 

IDEK Europe (Germany) 

Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 

IIYAMA North America Inc 

650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A. 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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A WORD TRIE 

a) 

a b c ... s ... z 

i \ \ //i\\ 

a ... h ... z 

m /i\ 

a i 



Figure 2: (a) A trie—26 trees, one for each letter of the alphabet, and each node 
containing a single letter The path from the root defines a word. Each node that 
represents an indexed word contains a pointer to a list of file numbers. 

(b) The pointer structure of the trie. (The asterisks stand for pointers to a list offile 
numbers; the empty boxes could be pointers to other nodes; the dashed lines 
indicate the omission of a few nodes for clarity.) 


many words share the same beginnings. 
Figure 2 illustrates a simple trie. Words 
like share and ship have the same first 
two letters, so there is a fork after sh. 
One path leads to a , r, and e y and the 
other path leads to i and p. The first two 
letters are not duplicated, thereby saving 
space. The function AddWord in listing 3 
shows how a word is added to the struc¬ 
ture using recursion. 

You build a trie out of nodes that con¬ 
tain a letter, two pointers, and a bit flag 
that is set to TRUE if the node is a leaf. 
One pointer leads to the next node at the 
same level, and the other pointer leads to 
the first node on the next level down. 
This structure is similar to the one used 
to hold the filenames, but the pointer to 


the parent node is unnecessary here, be¬ 
cause the program will only be searching 
down the tree. The nodes on the same 
level are kept in an alphabetical list. The 
down pointer from each of these nodes 
points to the next level down. Figure 3 
shows the node structure built from the 
tree in figure 2. When a node is a leaf 
(the path down the tree is one of the 
keywords), the down pointer becomes 
the pointer to the list of numbers for the 
files that include this word. 

To conserve space, the nodes need to 
be packed as tightly as possible; in this 
tree, you need only 8 bytes for a node. 
The two pointers are each reduced to 3 
bytes and are packed with the one letter 
and the bit into 8 bytes. The 3-byte point¬ 


ers are not direct pointers to memory but 
are just relative offsets from the begin¬ 
ning of the memory chunk. Figure 3 
shows how to do this. Packing the data 
into 8 bytes makes it the size of two 4- 
byte integers, a great advantage on some 
processors. For example, the 68030 
fetches 4-byte integers at locations even¬ 
ly divisible by 4 much faster than it 
fetches integers at other locations. Some 
RISC processors don’t allow access at lo¬ 
cations that aren’t evenly divisible by 4. 

The Web of Connections 

The objective of this index system is to 
connect keywords to the files that contain 
them. Three parts make up this system. 
So far, I have discussed only two: the file 
list and the keyword list. The third part 
is the connection between these two. 
The connection begins with the second 
(down) pointer in the leaf nodes of the 
word list tree, and for leaf nodes, this 
points to the beginning of the word list. 

There must be a separate list for each 
unique word—some 25,000 to 100,000 
(or more) separate lists. When there are 
so many lists, a structure needs to be 
simple to conserve space, so I chose to 
use a simple linked-list structure and 
pack each node into 4 bytes of data. In 
this tree, every node contains a number 
corresponding to a filename and a point¬ 
er to the next node in the list. The lists 
are kept in sorted order so that finding 
duplicates will, on the average, take half 
as much time. (The function AddValue 
in listing 4 shows how to add a value to a 
sorted linked list.) 

Thirteen bits are allocated to the file 
number, which means there are 2 ,3 =8192 
file numbers allowed (remember the lim¬ 
itation I stated earlier?). The other 19 
bits are allocated to the pointers. This 
means that a block of lists can contain 
512K-byte nodes. The bits can be split 
differently between the file numbers and 
pointers, but this division should be ade¬ 
quate for now. In the future, when files 
contain terabytes of information, these 4 
bytes will be inadequate. 

It is tempting to pack these lists even 
tighter. With the pointers taking up 19 
bits per node, this takes up plenty of 
space when the list looks like this ex¬ 
ample: 

valuei pointer value 2 pointer 
...value n null-pointer 

It is possible to just place the numbers 
end on end and designate a stop value, 
similar to a null-terminated character 
string. In this case, the list becomes like 
this example: 
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Mylex has the best EISA solution. 
At least that’s what people tell us. 



486™ 33MHz 


System Board 






SCSI Caching Host Adapter 


77 34020™ Graphics Controller 


The Mylex MAE486 with its 
32-bit EISA SCSI controller 
kills the competition for reading 
large sequential files in the IOBench 2 tests 

Under UNIX.” Personal Workstation, June 1990 


Ethernet LAN Adapter 


“The GXE020A TIGA board 
...scored as much as 45 

I 

percent higher on our low- 
level benchmark tests than any other 
TIGA board evaluated." byte, April 1990 


“If I wanted to replace my entire 
system for optimum all-around 
performance. I’d build it from Mylex 
EISA-based boards.” 

Personal Workstation, June 1990 


“Mylex has done a lot of work with EISA, 
and we plan to use its motherboard and 
adapters in a LAN Labs ‘super-ATserver.” 

PC Magazine, May 1990 


Of course, we’ve tested our EISA peripherals for compatibility with major EISA systems. 
To see what our high-performance EISA solutions can do for your system, call us at 
1-800-446-9539, or fax us at 1-415-683-4662. In California, call 1-415-683-4600. 


fTMlOC 


486 Is a registered trademark of Intel Corporation.TI 34020 is a registered trademark of Texas Instruments. Mylex is a registered trademark of Mylex Corporation. © Mylex Corporation, 1990 
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The joy of C-scape 

Elegant graphics and text 


Supports 
DOS, OS/2, 
Unix, VMS. 
Call for demo. 


T he C-scape™ Interface 

Management System is a flexible 
library of C functions for data entry 
and validation, menus, text editing, 
context-sensitive help, and windowing. 
C-scape’s powerful Look & Feel™ 
Screen Designer lets you create full- 
featured screens and automatically 
generates complete C source code. 

C-scape includes easily modifiable high 
level functions as well as primitives to 
construct new functions. Its object- 
oriented design helps you build more 
functional, more flexible, more portable, 
and more unique applications—and 
you’ll have more fun doing it. 

The industry standout. Many 

thousands of software developers world¬ 
wide have turned to the pleasure of 

C-scape. The press agrees: 
“C-scape is by far the best. 
... A joy to use,” wrote 
IEEE Computer. Msyor 
companies have selected C-scape as a 
standard for software development. 

C-scape’s open architecture lets you use 
it with data base, graphics, or other C 
and C++ libraries. C-scape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously. To port 
from DOS or OS/2 to UNIX, AIX, QNX, or 
VMS, just recompile. C-scape also 


Graphics. Run in color in text or graphics mode. 
Read images from PCX files. 

Object-oriented architecture. Add custom 
features and create reusable code modules. C+* 
compatible. 

Mouse support. Fully-integrated mouse support for 
menu selections, data entry fields, and to move and 
resize windows. 

Portability. Hardware independent code. Supports 
DOS, OS/2, UNIX, AIX, VMS, others. Autodetects 
Hercules, CGA, EGA, VGA. Supports Phar Lap and 
Rational DOS extenders. 

Text editing. Text editors with word wrap, block 
commands, and search and replace. 

Field flexibility. Masked, protected, marked, 
required, no-echo, and named fields with complete 
data validation. Time, date, money, pop-up list, and 
many more higher-level functions; create your own. 

Windows. Pop-up, tiled, bordered and exploding 
windows; size and numbers limited only by RAM. 

Menus. Pop-up, pull-down, 123-style, or slug menus; 
create your own. 

Context-sensitive help. Link help messages to 
individual screens or fields. Cross reference messages 
to create hypertext-like help. 

Code generation. Build any type of screen or form 
with the Look & Feel™ Screen Designer, test it, then 
automatically convert it to C code. 

Screen flexibility. Call screens from files at run 
time or link them in. Automatic vertical/horizontal 
scrolling. 

International support. Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 



supports Phar Lap and Rational DOS 
extenders. 

Trial with a smile. Oscape is 
powerful, flexible, portable, and easy to 
try. Test Oscape for 30 days. It offers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator. Oakland 
provides access to a 24- 

7<r hour BBS, telephone servi¬ 
ces, and an international 
network of companies providing in¬ 
country support. No royalties, runtime 
licenses, runtime modules. After you 
register, you get complete library' source 
code at no extra cost. 

Call 800-233-3733 (617-491-7311 in 
Massachusetts, 206-746-8767 in Washing¬ 
ton; see below for International). After 
the joy of C-scape, programming will 
never be the same. 

DOS, OS/2 (Borland and Microsoft 
support): with Look & Feci, $499; library' 
only, $399; UNIX, etc. start at $999; 
prices include library source. Training 
in Cambridge and Seattle each month. 
Mastercard and Visa accepted. 


OAKLAND 
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Oakland Group, Inc. 675 Massachusetts Ave., Cambridge, MA 02139 USA. FAX: 617-868-4440. Oakland Group, GmbH. Alt Moabit 91B, D 1000 Berlin 21, F.R.G. 

(030) 391 5045, FAX: (030) 393 4398 Oakland International Technical Network (training, support, consulting): Australia Noble Systems (02) 564-1200; Benelux TM 
Data (02159 ) 46814; Denmark Ravenholm (042) 887249; Austria-Germany-Switzerland ESM 07127/5244; Norway Ravenholm (02) 448855; Sweden Linsoft (013) 111588; 
U.K. Systemstar (0992) 500919. Photo by Jessica A. Boyatt; Kai\ji by K^ji Aso. Picture shows a C-scape program combining data entry with video images loaded from PCX 
files. C-scape and Look & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright © 1990, by Oakland Group, Inc. 
Features, prices, and terms subject to change. 
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The Evolution of PCL 



look at the evolution of HP's 
popular PCL, concentrating 
on the latest version, PCL 5, 
and how it is encroaching on 
PostScript's turf. 

A note on terminology: HP 
makes a point to clarify that a 
typeface is a set of characters 
and symbols with a unique 
look, whereas a font is a type¬ 
face of a specific size. Thus, it would be appropriate to 
refer to scalable typefaces, not scalable fonts. Never¬ 
theless, the term scalable fonts seems to have become 
the vernacular, and I’ll use it here. Nonscalable fonts 
are commonly referred to as bit-mapped fonts, since 
they are simply made up of fixed, prearranged dot (bit) 
patterns. 


Version 5 of Hewlett* 
Packard's page- 
description language 
may be the cure for 
“PostScript envy” 


L aser printers have become the office workhorse 
because they can produce fast, high-quality 
graphics output at a reasonable price. Among 
their most important features has been support 
for multiple character-font types and sizes, use¬ 
ful in desktop publishing and other document prepara¬ 
tion applications. Printer-resident page-description lan¬ 
guages define the command set used to tell the laser 
printer what to do, in much the same way that a BASIC 
interpreter or Pascal compiler determines the instruc¬ 
tions that can be used to tell a computer what to do. And 
just as BASIC programs and Pascal programs use dif¬ 
ferent instructions to accomplish the same task (e.g., 
drawing a line on your video screen), different PDLs 
require different commands to accomplish the same 
print function (e.g., printing a line on the paper). 

As its name implies, a PDL is page oriented; all the 
commands that describe die format of the printed page 
go to the printer before it actually prints the page. This 
contrasts with conventional dot-matrix “pin-head’* 
printers, which print each text or graphics line as the 
computer receives it. Two PDLs in particular have be¬ 
come standard in personal computer laser printers: 
Adobe Systems’ PostScript and Hewlett-Packard’s 
Printer Command Language. A lot has been written 
about the powerful PostScript PDL and its many fea¬ 
tures. Its support for scalable fonts and vector graphics 
has made it overwhelmingly the PDL of choice in desk¬ 
top publishing applications. In this article. I’ll take a 


The Five Stages of PCL 

Because HP is the dominant supplier of laser printers in 
the personal computer industry, its PCL has become 
the most commonly used PDL. Most non-HP laser 
printers, for example, tout “HP LaserJet Series II com- 
patibility,” which they achieve by mimicking HP’s 
fourth-generation PCL, as implemented in the com¬ 
pany's LaserJet Series II printer. With the introduction 
of the HP LaserJet III and PCL 5, HP has raised its 
PDL to new heights. 

In the early 1980s, HP was using a loosely defined 


illustration . m>ke klon©i99i 
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One Word About Your 
Hard Disk Controller 

SLOW 

One Word About the PSI 
hyperSTORE Controllers 

FAST 


Intelligent Mass Storage Controllers 


Virtually all applications are disk 
bound. Today’s PCs have over 60 
times the power of their ancestors 
of just ten years ago, while hard 
disk performance has only just 
tripled. This makes mass storage 
the PC’s worst bottleneck. PSI has 
eliminated this bottleneck with 
the hyperSTORE Caching Disk 
Controller, a sort of mass storage 
co-processor. The hyperSTORE 


does for disk-intensive programs 
what a math co-processor does 
for number-crunching software. 
Databases, fileservers, multiuser 
systems, and other disk-hungry 
applications start screaming ... 
frustrated users stop screaming! 
Call (800)486-FAST now to find 
out more about PSl’s line of 
intelligent controllers. All you 
have to gain is time. 


hyperSTORE FEATURE HIGHLIGHTS 

■ Data access In 0.28ms or less, at 3-4MB/sec 

• Works in any 286.386, or i486 system 

• Simultaneously control any drive interface: 

MFM. RLL. ESDI. SCSI, or AT/IDE 

■ Controls up to 28 physical disk drives 

• 0KB to 20MB of SIMM-based cache memory 

■ Supports all PC-based operating systems: 

DOS, Windows. UNIX/Xenix. Netware, etc. 

■ Data mirroring option for fault tolerance 

• NO DEVICE DRIVERS REQUIRED 


U 

I 

Perceptive Solutions, Inc. 

DALLAS • SANFRANCISCO • SYDNEY 
800-486-FAST • 214-954-1774 • Fax: 214-953-1774 

Europe and Northern California: 415-284-9505 Fax: 415-284-3238 
Botswana and Southern Africa: (02) 313-020 S.P.S. Pty, Ltd.. Gaborone 
Australia/New Zealand/Micronesia: (02) 3182337 Fax: (02)319 3069 



"Normally, it’s a bit hard to pick the most impressive item at Comdex 
[Spring 1990],... This time it was easy,... the hyperSTORE/1600.” 
-Dr. Jerry Poumelle, Byte Magazine, September 1990 

‘The real-world result will be blazing record handling from within a 
data file as well as unstoppably fast program loads." 

-Bill O'Brien, PC Magazine, February 13,1990 

"PSI has created the power user's ultimate Lego 
set for disk controllers: the hyperSTORE/1600" 

-Alfred Poor, PC Magazine, June 12,1990 

"Not only is it the fastest controller available, 
it's the most flexible, too." 

-Byte Awards, Byte Magazine, January 1991 


RapidFACTS • (900) 776-3344 • Doc# 8101 • Detailed specifications 
faxed directly to you 24 hours/day. $4.95 billed to your phone. 
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PCL in its line printers. In 1982, realiz¬ 
ing the need for improved definition and 
varying levels of functionality, HP’s 
Vancouver, BC, division formed a PCL 
committee to develop a PCL for the com¬ 
pany’s ThinkJet (ink-jet) and LaserJet 
printers. The ThinkJet, which was intro¬ 
duced in 1984, incorporated the com¬ 
pany’s basic-level PCL 1. This language 
had only “print and space” functionality 
for basic printer operation, including 
basic control codes (e.g., carriage re¬ 
turn, linefeed, and page eject), printer 
reset, character-set selection, and basic 
raster-graphics support. 

Today, HP’s PCL committee consists 
of representatives from many of the com¬ 
pany’s divisions, to ensure that each pro¬ 
gressive enhancement to the language 
fits within the scope of overall product 
goals and integrates properly with other 
company products. HP’s stated goal with 
PCL is to meet the functional require¬ 
ments of its broad customer base in a way 
that offers an acceptable trade-off be¬ 
tween cost and performance. 

Aside from the basic printer control 
codes, all the PCL commands consist of 
an escape character (ASCII 27) followed 
by a sequence of characters that specifies 
the operation to take place; thus, the 
commands are often referred to as escape 
sequences. From the outset, PCL was de¬ 
signed to be expandable, enabling future 
versions to add additional commands and 
capabilities; each successive version be¬ 
comes a functional superset of the previ¬ 
ous version. If a PCL printer receives an 
escape sequence it does not recognize, it 
simply ignores it, assuming that it is tar¬ 
geted for a higher version of PCL. 

Each new version represents a new, 
substantially enhanced level of function¬ 
ality. Within a given version, however, 
there can be variations in the commands 
that different printer models support. 
The LaserJet IIP, for example, incorpo¬ 
rates PCL 4 like its LaserJet II big broth¬ 
er, but the IIP includes a few enhance¬ 
ments not found in the LaserJet II, such 
as the ability to rotate fonts 90 degrees. 

PCL 2 and PCL 3 were also intro¬ 
duced in 1984. PCL 2 was used on some 
HP line printers, and it achieved what 
HP refers to as “electronic data and 
transaction processing” functionality. 
Cursor, margin, and line-spacing control 
functions were added to the PCL com¬ 
mand set. 

PCL 3 made its debut with the original 
HP LaserJet—the printer that solidly es¬ 
tablished laser-printer technology in the 
personal computer marketplace. PCL 3 
attained a level of functionality referred 
to as “office word processing,” which 


included support for plug-in font car¬ 
tridges. 

The next generation, PCL 4, was in¬ 
troduced with the HP LaserJet Plus in 
1986, although it was popularized by the 
now-ubiquitous LaserJet II, introduced 
in 1987. PCL 4, with its page-formatting 
level of functionality, added support for 
downloadable soft fonts, macros, and 
improved graphics capabilities. The La¬ 
serJet II’s implementation of PCL 4— 
with several enhancements over the La¬ 


serJet Plus implementation—has become 
the de facto industry-standard PDL. A 
majority of competing laser-printer man¬ 
ufacturers have cloned this version of 
PCL. 

While the LaserJet II was successful, 
it lacked some of the features that the 
ever-expanding number of desktop pub¬ 
lishing and high-end word processing us¬ 
ers increasingly demanded. The limited 
number of built-in character fonts, com¬ 
bined with the lack of scalable-font 


Professional Software and 
A Hardware-Assisted Debuggers 
v )p c * for 80386 & 80486 Systems 





Periscope/EM and 
386MAX team up to 
keep Periscope out of 
the lower 640k...so 
you can have both 
quality memory 
management and a 
resident d 



*7 needed a means to debug 
interrupt handlers where / 
could really see what urn 
going on. The hardware trace 
buffer is great. I um able to 
debug code in 3 days that / 
have been trying to debug for 
months!" 

...writes Peg Scstrich with Prime Computer, 
on why she chose Periscope Model IV. 


The 

Periscope 

Company. Inc. 


1197 PEACHTREE ST 
PLAZA LEVEL 
ATLANTA, 6A 30361 
404-875-8080 
FAX 404-872-1973 


JLf you need a debugger hut haw no room left in the lower (>40K of your $6™ 
or 486™ system, Periscope now has a new SOFTWARE-ONIY solution for you— 
Periscope/EM. 

■ Periscope/EM takes advantage of the extended memory you already haw, 
rallier than using any memory in tl»e lower 640K. 

■ No runaway program can corrupt Periscope/EM because it’s write-protected. 

■ You don't have to use a slot since there's no board to install 

■ You can add an optional break-out switch to recover from crashes 

■ Periscope/EM costs only $295, half tlie cost of Periscope Model 1, with most 
of the same functionality 

Periscope/EM requires 386MAX* or BlueMAX™, version 5.11 or later, a 386 or 
486 system with about 300K of extended memory; 32K of memory between 640K 
and one megabyte; DOS 3.0 or later. 


gging Tods 


If you need more than your current software-based debugger gives you, Periscope 
Model IV. with these advanoed NEW features, may be just what you're looking for 

■ Supports 386 and 486 systems running up to 33MH/. with Us ICE like 
capabilities. 

■ Real time hardware trace buffer holds up to 16k CPU events. 

■ Enhanced analysis and display of trace buffer makes you more productive. 

■ Periscope/EM functionality, built-in at no extra cost, saves you money. 


Just call toll-free 800/722-7006 
for details or to order. 



Real-time Periscope Model IV, shown with new 33MHz board and 436 pod. 
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IMOVEL 


PRICES HARD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 


People are talking about us. 


_ F77L-EM/32 & Lahey Ergo OS/386 ^ _ 

Port mainframe programs as large as 96MB to 38^Wserti hi.s 2-bii [)<y> 
compiler. The Winner of PCMaearirfs l^UftikSUicM foMftK lust got better. New 

Version 4.0 indtides: dtaw ratunting ti »ols ,]|%j iMm! rn)0 features, Virtual Memory 
Support, DESQview StJUJDfe^OTcu mentation and Free Unlimited Runtime Licenses. 
F77L-EM/32 $995 OS/386 $395 

_ F77L _ Lahey Personal Fortran 77 


The fastest real-mode compiler available. 
F77L can take advantage of your 386 PC by 
generating 32-bit instructions. New Version 
5.0 includes: Fortran 90 features, Weitek 
support, and Video Graphics. $595 


Version 3.0: Full ANSI 77, Editor, Debugger, 
Linker, Library Manager, Microsoft and 
Borland C interfaces. A great learning tool 
at an unbeatable price. $99 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 

FORTRAN IS OUR FORTE 
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support and vector-graphics capabilities, 
kept the LaserJet II from performing op¬ 
timally in desktop publishing applica¬ 
tions. Adobe Systems was a primary ben¬ 
eficiary of these limitations, as sales of 
its PostScript PDL increased steadily— 
in the LaserJet II and in other printers— 
to fill the void. In a short time, Post¬ 
Script became well known as the PDL of 
choice for desktop publishing and other 
applications. 

The Debut of PCL 5 

Not being a company to rest on its lau¬ 
rels, even in the midst of the LaserJet IPs 
enviable market success, HP became 
acutely aware of the LaserJet IPs limita¬ 
tions and worked to alleviate them. The 

p 

1 CL 5 offers 
a quantum leap in 
capability over the 
previous generation. 



culmination of this effort was last year’s 
introduction of the greatly enhanced La¬ 
serJet III. 

The HP LaserJet Ill’s PCL 5 lives up 
to the company’s office-publishing func¬ 
tionality designation, offering scalable- 
font capability, a full-featured vector- 
graphics command set (HPGL/2), and 
the ability to change the printing direc¬ 
tion (to any angle); it can perform reverse 
(white on black) printing, and gray-shade 
and pattern fills. In addition, the Laser¬ 
Jet III includes eight scalable fonts (two 
sets each of normal, bold, italic, and bold 
italic) and 11 bit-mapped fonts built in, 
as well as HP’s proprietary Resolution 
Enhancement Technology for smoother 
curves. Note that RET is a feature of the 
LaserJet III printer, not a PCL 5 feature. 
In short, PCL 5 offers a quantum leap in 
capability over the previous generation. 

For its scalable-font capability, HP en¬ 
listed the help of Agfa Compugraphic. 
That company’s Intellifont scaling tech¬ 
nology lets you scale HP’s typefaces 
from 0.25 to 999.75 points without dis¬ 
tortion; since there are 72 points per 
inch, that means characters can range 
from microscopic to nearly 14 inches 
tall. An algorithm known as hinting is 
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881704-8P $24.95 
Counts as 2 


SELECT 3 BOOKS 
for only ®4 M 


15038P $28.95 
Counts as 2 


3237P $24.95 
Counts as 2 


056565-IP $29.95 


The Ultimate 
DOS Programmer’s 
Manual 


9339 $29.95 
Counts as 2 


861255-OP $24.95 


UNIX 


9258P 829.95 
Counts as 2 


3720 $26.95 


MS-DOS 
Butch File 
Programming 

2nd Edition 


3537 836.95 

t 2 


881307-7P $22.95 


31I6P $18.95 


The two most comprehensive computer book clubs 
have joined forces to bring you the largest selection 
of business and personal computing references 
available ... at savings up to 50% off publishers’ prices! 


m 


HIGH PWOMtNCE 
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053923-f>P $24 95 
Counts as 2 
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3440P $18.95 
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3049 S37.95 

Counts as 2 


3578P $16.95 


2951P $18.95 


9335P $19.95 
Counts as 2 


The Computer Book Club SM 
with the BYTE Book Club* 


3279 $36.95 

Counts as 2 


3616P $17.95 


MYDfcoirilMNtluslr 
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Counts as 2 


15002P $22.95 

Building 

< lilrarw> 


CjO 

3418P $26 95 





9309P $28.95 
Counts as 2 


3170P $26.95 
Counts as 2 


Membership Benefits 

The Computer Book Club and the BYTE Book Club have 

joined forces to bring you the largest selection of business 
and personal computing titles available today. 

• Big Savings In addition to this introductory offer, you keep saving substan¬ 
tially with members’ prices of up to 50% off the publishers’ prices. 

• Bonus Books Starting immediately, you will be eligible for our Bonus Book 
Plan, with savings of up to 80% off publishers’ prices. 

• Club News Bulletins 15 times per year you will receive the Book Club 
News, describing all the current selections—mains, alternates, extras—plus 
bonus offers and special sales, with scores of titles to choose from. 

• Automatic Order If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no book at 
all, simply indicate your choice on the reply form provided. You will have at 
least 10 days to decide. As a member, you agree to purchase at least 3 books 
within the next 2 years and may resign at any time thereafter. 

• Ironclad No-Risk Guarantee If not satisfied with your books, return them 
within 10 days without obligation! 

• Exceptional Quality All books are quality publishers’ editions especial¬ 
ly selected by our Editorial Board. BY691 

All books are hardcover unless number is followed by a “P” for paperback. 

A shipping/handling charge and sales tax will be added to all orders. 

If card is missing, use this address to join: 

©1991 The Computer Book Club with the BYTE Book Club, Blue Ridge Summit. PA 17294-0820 



The Best of 
Shareware 
IBM" EC Utilitjr. 
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The Non-Interlaced Company 


Supercomputer, Inc. 

17910 S. Adria Maru Lane 
Carson, CA 90746 
Phone: (213) 532-2133 
Infmiti Computer 
117 North Lake Ave. 

Phsadena. CA 91101 
Phone: (818) 585-0888 
Circuits and Systems 
Foot of Second Street 
East Rockaway, NY 11518 
Phone: (516) 593-4301 
Major Micro 

6288 South Westridge Ave. 
Portage, MI 49002 
Phone: (616) 323-0060 
Compex International 
312 Broadway St. 

Cambridge, MA 02139 
Phone: (617) 354-5045 
Southern New Hampshire 
Computer 
358 Huse Rd. 

Manchester. NH 03103 
Phone: (603) 627-6764 
Microbilt 

1120 Wellington Ave. 

Cranston, RI 02190 
Phone: (401) 785-2702 
Arkansas Computer System 
2303 E. Lee Ave. 

No. Little Rock, AR 72116 
Phone: (501) 835-6868 
PC ID. Inc. 

2537 S. Gcssncr *125 
Houston, TX 77063 
Phone: (713) 782-8143 
Computer Integration 
1809 S. Broadway Plaza 
Minot, ND 58701 
Phone: (701) 852-1965 
Valcom 

3100 Monry Ave., Suite 101 
Fremont, CA 94538 
Phone: (415) 790-1388 
User Friendly 
2454 30th St. 

Boulder, CO 80301 
Phone: (303) 444-0770 
Diamond Head Electronics 
19201 Pathenia 
Northridge, CA 91324 
Phone: (818) 701-6694 
Microage/R&D Computers 
2727 W. Glendale Ave. 

Phoenix. AZ 85051 
Phone: (602) 433-1212 
Computer Services & Products - 
323 Oil Center Dr. 

Lafayette, LA 70502 
Phone: (318) 233-7171 
Gain Systems 
35 So. Peachtree St. 

Norcross, GA 30071 
Phone: (404) 446-2026 
Graphicus 
7510 N. Broadway 
Oklahoma City. OK 73116 
Phone: (405) 842-7512 
Comtech 
P.O. Box 303 
Miller. SD 57362 
Phone: (605) 853-3610 
Value Business Centers 
3319 Severn Ave. 

Metarie. LA 70002 
Phone: (504) 455-5564 
Spear Technologies 
47853 Warmsprings 
Fremont, CA 94539 
Phone: (415) 226-1800 
18 Locations — Call for local 
number 


Jade Computers — Corporate 
Offices 

4901 W. Rosecrans Ave. 
Hawthorne, CA 90250 
Phone: (213) 973-7707 
Locations: Torrance, CA; San 
Diego. CA; Woodland Hills, 

CA; Houston, TX; Phoenix. 

AZ; Sunnyvale, CA; Costa 
Mesa. CA; Dallas, TX; Atlanta. 
GA 

Columbus Micro Systems 
2829 E. 161 
Columbus, OH 43231 
Phone: (614) 794-1981 
CAD LAN’D Pro 
4925 Galaxy Pkwy, Suite M 
Cleveland, OH 44128 
Phone: (216) 360-0076 
Omni Computers 
5119 North Harlem Ave. 
Chicago, IL 60656 
Phone: (312) 774-9300 
l>cap Frog Computers 
413 McKee Place 
Pittsburgh, PA 15213 
Phone: (412) 683-7613 
Cad Direct 
493 Bronco Ct. 

Roswell. GA 30075 
Phone: (404) 998-6461 
Micro Smart 
471 N. Federal Hwy 
Boca Raton, FL 33432 
Phone: (407) 391-2626 
Compute rsmart 
8200 Barbur Blvd. 

Portland. OR 97217 
Phone: (503) 246-0004 
Educational Business Micro 
6026 San Juan 
Citrus Heights, CA 95610 
Phone: (916) 723-4850 
Santron Computer 
1185 Chess Drive 
Foster City, CA 94404 
Phone: (415) 571-1619 
Locations: San Francisco, CA; 
Santa Clara. CA; City of 
Industry, CA; El Monte. CA 
Computerland 
844 Olive St. 

Eugene. CA 94701 
Phone: (503) 485-5591 
Connecting Point 
465 N. University Ave. 

Provo, UT 84601 
Phone: (801) 373-4427 
Enhanced Business Computer 
18732 142nd Ave. NE 
Woodinville, WA 98072 
Phone: (206) 485-3304 
Random Access 
2370 South Trenton Wty 
Denver, CO 80231 
Phone: (303) 745-9600 


Apex Systems 
230 Main St. 

Ames, IA 50010 

Phone: (515) 233-4267 

Locations: Cedar Falls, LA; Dcs 

Moines, LA; Marion, IA; 

Moline, IL 

Computerland 

1745 W. Algonquin Rd. 

Mount Prospect, IL 60056 
Phone: (708) 640-9494 
Connecting Point 
Colonial Square Mall 
229-K Route 22 East 
Grcenbrook, NJ 08812 
Phone: (201) 752-7773 
Software City 
2518 Eric Blvd. East 
Syracuse. NY 13224 
Phone: (315) 446-5321 
Computers First 
27 West 20th St. 

New York, NY 10011 
Phone: (212) 366-6673 
Accell Computers 
4810 Beauregard Street 
Alexandria, VA 22312 
Phone: (301) 770-1155 
Socrates Computers 
11140 Rockville Pike 
Rockville. MD 20852 
Phone. (301) 770-1155 
Altech Technology Corporation 
18555 E. Gale Ave. 

City of Industry, CA 91748 
Phone: (818) 912-8688 
PC Warehouse 

13340 E. Firestone Blvd.. *E 
Santa Fc Springs, CA 90670 
Phone: (213) 926-7363 
Digitech Research. Inc. 

800 Monterey Pass Rd 
Monterey Park. CA 91754 
Phone: (213) 267-1638 
Softhead Systems 
6325 Dc Soto Ave., Suite F 
Woodland Hills, CA 91367 
Phone: (818) 999-9531 
PC Systems Design Corp. 

2860 E. Imperial Highway 
Brea, CA 92621 
Phone: (714) 996-0690 
Purl ink Computer Inc. 

2530 Corporate Place, #A-100 
Monterey Park, CA 91754 
Phone: (213) 780-7978 

Advanced Computer Systems 
681 Grape Ave. 

Sunnyvale, CA 94087 
(408) 732-6200 (San Francisco, 
CA; Walnut Creek. CA) 


OPTIQUEST NON-INTERLACED MONITORS. 



Screen Size 

Dot Pitch 

Highest 

Resolution 

7211/ VESA 
Standard 

Optiquest 

1000 

14" 

.28 

1024 X 768 
non-interlined 

yes 

Optiquest 

2000 

15" 

.28 

1024 X 768 
non-interlaced 

yes 

Optiquest 

4000 

17" 

.26 

1280 X 1024 
non-interlaced 

yes 

Optiquest 

5000 

21" 

.31 

1280 X 1024 
non-interlaced 

yes 


Please see our ad on page 269. 
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used to ensure proper character forma¬ 
tion regardless of size. Of course, scal¬ 
able-font cartridges (and downloadable 
soft fonts) available from HP and other 
vendors let you add additional scalable 
fonts to the printer; scalable-font devel¬ 
opers can obtain technical details from 
Agfa Compugraphic on how to engineer 
the scalable fonts to take advantage of 
hinting and the Intellifont technology. 

Printing Pictures 

With the font-scaling problem resolved, 
HP’s next major obstacle was vector- 
graphics capability. HP has been an in¬ 
dustry leader in vector-oriented pen plot¬ 
ters for years, so it was only natural to 
port the company’s industry-standard 
Hewlett-Packard Graphics Language 
vector-graphics language used on its 
plotters to the PCL 5 for use on its laser 
printers. In addition to providing vector- 
graphics capability to PCL 5, the power¬ 
ful, full-featured HPGL also provides 
compatibility with the myriad software 
packages that are already capable of gen¬ 
erating HPGL output. The HPGL/2 im¬ 
plementation in PCL 5 includes some ad¬ 
ditional commands that are required for 
residing happily inside a laser printer 
(e.g., “Select Primary Font ID’’ and 
“Enter PCL Mode’’). 

PCL 5’s vector-graphics support has 
numerous benefits. Most notably, system 
software can be simplified, and substan¬ 
tially faster print operations can now 
take place by using vector-graphics com¬ 
mands instead of generating the tradi¬ 
tional raster graphics. For example, a 
single HPGL/2 command consisting of a 
few characters can tell the laser printer to 
draw a diagonal line across the paper; it 
would take many lines of PCL raster- 
graphics data to accomplish the same 
task. As you’ll see shortly, HPGL/2 is 
also capable of many more complex oper¬ 
ations (e.g., drawing circles, arcs, poly¬ 
gons, wedges, and other complex im¬ 
ages), all from a few simple commands. 

While PCL 5 has filled the major 
voids that until now have separated PCL 
4 and PostScript so noticeably in desktop 
publishing applications, HP claims that 
its goal is not to incorporate all of Post¬ 
Script’s capabilities into PCL. Indeed, 
HP sells an Adobe PostScript cartridge 
for its LaserJet III series of printers, and 
the new Illsi offers an optional inte¬ 
grated PostScript. 

HP recognizes that PostScript offers 
powerful features and functions that are 
not implemented even in PCL 5, such as 
support for multiple colors, and drawing 
support for Beziers and conic lines. 
Moreover, for professional publishing 
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Death 

Taxes 

Software Piracy 



We can save you from one of them. 


S orry. Death we can’t do anything about. As for 
taxes, when you use our product you’ll probably 
wind up paying more. But software piracy: 
there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 

Our products can be used in the MS-DOS, 

OS/2 and Macintosh environments. 

Build Your Own Custom Protection 
Environment 

Use our patented “dual- 
locking” ASIC chip as the 
basic building platform. 

Next, add options like: on- 
the-fly read/write memory, 
write-once or multiple-write 
locking codes, and encryp¬ 
tion shells. Then add your 


own programming creativity to build a protection envi¬ 
ronment best suited to your product. 

Users attach the device to their parallel port, and 
programs won’t run without it. Back-up copies, hard 
disk and LAN operation are not interfered with. 

Your Intellectual Property Belongs To 
You 

And if you don’t protect it, who will? Our 
products offer the most equitable way to 
protect your interests with¬ 
out sacrificing the rights of 
your customers. Call us 
today for information and 
demonstration units. 

Macintosh is a trade mark of Apple Computer Inc., 
Activator. Mactivator are trade marks of Software 
Security, Inc. illustration: detail from 
Michelangelo's Last Judgement 



Software Security 

1011 High Ridge Road Fax 203-329-7428 

Stamford. CT 06905 BBS 203-329-7253 

203-329-8870 AppleLink'” D2379 

1-800-333-0407 ext. 102 

AUSTRALIA 619 316 2873 • EUROPE 44 932 821 230 • FINLAND 358 0 505 33 55 
ITALY 39 2 21 30 450 • NETHERLANDS 3134 026 77 77 • NORWAY 47 2 44 88 55 
SWITZERLAND 41 13419550 • UK 44 784 430 060 • USSR 71 70 50 
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Figure 1: Commands begin 
with an escape character and 
conform to a five-part 
format . 


PCI COMMAND FORMAT 


Parameterized 
character (33-47) 


Value field 
(numeric) 


Esc 

* 

t 

# 

r| 


Data 


Escape 
character (27) 


(optional) 

Termination character 
(84-94 or 97-122) 


Group character (96-126) 


tasks, with PostScripts hardware-inde¬ 
pendent design, PostScript-formatted 
documents are more easily transferred to 
other, higher-density printing devices, 
such as Linotronic printers. Neverthe¬ 
less, PCL 5 has addressed many of the 
deficiencies that hindered many PCL 4 
users, narrowing the gap between PCL 
and PostScript. 

Command-Language Basics 

The primary reference for PCL 5 is HP's 
PCL 5 Printer Language Technical Ref¬ 
erence Manual. I’ll provide an overview 
of the language to give you a taste of its 
features and power. IT1 also introduce 
some of the concepts and terminology as¬ 
sociated with PCL 5. 

In describing the PCL command es¬ 


cape sequences. I'll use Esc to represent 
an escape character (ASCII 27); this 
character could be sent to the printer 
from, for example, a BASIC program 
using the statement 

PRINT CHRSC27); 

Some PCL commands are two-charac¬ 
ter escape sequences, while most are 
multiple-character parameterized escape 
sequences. Two-character commands in¬ 
clude Printer Reset (EscE), Clear Hori¬ 
zontal Margins (Esc9), and Half-Line 
Feed (Esc=), Notice how the character 
following the escape character is print¬ 
able. All the PCL escape sequences use 
printable characters, making it easier to 
generate and debug PCL commands. 


Figure 2: How PCL and 
HPGL/2 view the page . PCL 
addresses a logical page 
that differs slightly from the 
region of the physical page 
on which the printer can 
place dots v HPGL/2 vector- 
graphics commands operate 
in a rectangular frame 
within the logical page and 
obey HPGL/2 coordinates 
within that frame. 


CONCEPTUAL DIAGRAM 
OF A PCL 5 PAGE 

p Picture frame anchor point 


HPGL/2 

pip.ttjr.e_ 


frame 
(separate 
coordinate 
system) 


* 


Printable area 
Logical page 
Physical page 


Figure 1 illustrates the general, five- 
part format for parameterized PCL com¬ 
mands. An escape character is always the 
first character of the sequence, inform¬ 
ing the printer that the characters to fol¬ 
low are part of a PCL command. It's fol¬ 
lowed first by a parameterized character 
with a value between 33 and 47 (ASCII ! 
to /), which tells the primer this is a pa¬ 
rameterized command (as opposed to a 
two-character command). 

The next character, the group charac¬ 
ter, has a value between 96 and 126 
(ASCII * to ~). This, in conjunction with 
the parameterized character, determines 
the function group or type of function to 
be performed. 

The value field consists of one or more 
numeric digits, specifying a value re¬ 
quired by the command. Depending on 
the command, the value may be one of 
a few specific choices available for the 
command, or it may be a variable. It may 
even be a signed value—possibly float¬ 
ing-point. If a value is not specified, it is 
assumed to be zero. 

The last character, the termination 
character, is a value between 64 and 94 
or between 97 and 122 (ASCII @ to " or 
a to z)- It identifies the command param¬ 
eter to which the value applies, and it sig¬ 
nals the end of the escape sequence. Note 
that some commands, such as the Trans¬ 
fer Raster Data command (for generating 
raster graphics), require data after the 
command escape sequence. 

Some of the font-selection commands 
differ from the general command formal 
outlined above in that they lack a group 
character. For example, the Symbol Set 
(primary) command format is 

Esc(ID 

where ID is the symbol set identification 
number. The command to select the HP 
Roman-8 symbol set (ID — 8U) would be 

Esc(SU 

In some cases, you can combine PCL 
commands, eliminating certain charac¬ 
ter redundancies. Basically, if the pa¬ 
rameterized and group characters of 
multiple commands are identical, the 
commands can be combined. In that 
case, only the first command in the se¬ 
quence requires the escape, parameter¬ 
ized, and group characters. In addition, 
only the termination character of the last 
command in the sequence is in upper¬ 
case; all other termination characters in 
the sequence must be in lowercase. 

For example, to rotate the printing di¬ 
rection 90 degrees, the escape sequence 
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because it's 
powerful doesn’t 
mean it's compli¬ 
cated. Move between 
easy-to-use screens 
with just one key¬ 
stroke, 
on-line 
help too 


^ Create 20 departments and 26 shifts 
“ to schedule up to 200 employees per, 
file. 


Time-Saving Features: [J 


who works When' is a PC software pack- 
age that helps you create employee 
schedules better and faster than you can 
with pencil and paper, why not use the 
power of your PC to make your tedious 
scheduling chores easier? - 


HARVEY FINALLY 
REVEALS HIS SECRET 
TO BETTER MORALE - 
v IT'S BETTER 
^EMPLOYEE 
X SCHEDULING! 


\a/H0 


It happened 
shortly after Harvey 
was put in charge of scheduling 
employees. People did a better job 
Morale picked up. Positions were covered 
and vacation requests were granted. Man¬ 
agement was happy because better sched¬ 
uling meant saving money on overtime, 
what's Harvey's secret? He used Who Works 
when to schedule employees, instead of do- 
ing it manually! 


HOW HARVEY BECAME AH OFEICE HERO! I 








GET YOUR BUSINESS IN ORDER...CALL TODAY! 


To order, call toll-free and 
well ship you Who Works 
when - immediately, company 
purchase orders (by fax or mail), 
Visa r MasterCard and CO D. 
orders gladly accepted. Only 
$895.00 +■ $7.50 shipping & 
handling charge. 


TO ORDER 
CALL 

TOLL FREE 


NEWPORT 


P.CL BOX 3705 
Bellevue, WA 98009^3705 
Tel: (206)451 “0537 
Fax; (206)455-4895 


- 800 - 782-1233 


Harvey discovered what over a thousand hospitals, uni¬ 
versities, businesses, and government agencies already 
know: who Works wherr helps you better manage your 
most valuable resource - your employees. 


Skeptical? then try before you 
buy! Order Who works Whenr on 
a 30-day trial basis for only 130.00. 
if you like it, we'll bill you for $895.00 
+ shipping at the end of the trial period. If you 
don’t, your month trial will cost you just $30.00. 


Call, fax, or write today and we’ll 
send you a free demo disk and 
information packet. 


1 


select from Job code, station and 
learn parameters to define your 
staffing needs. 


Manually edit the on-screen schedule 
to "fine tune" your assignments. 


Design work Patterns up to 16 weeks 
long to track rotating shift and/or 
station assignments. 


Produce i- to 6-week schedules and 
carry them forward indefinitely. 


Print 11 different schedules, reports 
and lists to keep you informed and 
your employees up to date. 
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PCL COMMANDS BY CATEGORY 


Table 1 : With these commands, programs (and users) control print jobs, define page characteristics, select and manage 

fonts, define macros, and—of course- 

-produce images. 


Job control commands 

Font selection commands 

Rectangular area fill 

Printer Reset 

Sy mbol Set 

graphics commands 

Number of Copies 

Spacing 

Horizontal Rectangle Size 

Simplex/Duplex Print 

Pitch " 

(decipoints. dots) 

Lett Offset Registration 

Height 

Vertical Rectangle Size 

Top Offset Registration 

Styie 

(decipoints, dots) 

Duplex Page Side Selection 

Stroke Weight 

Area Fill ID 

Job Separation 

Typeface Family 

Orientation 

Fill Rectangular Area 

Page control commands 

Font Selection by ID 

Raster graphics commands 

Raster Graphics Resolution 

Page Size 

Select Default Font 

Page Length 

Transparent Print Data 

Raster Graphics Presentation Mode 

Paper Source 

Underline 

Raster Height 

Logical Page Orientation 


Raster Width 

Print Direction 

Font management commands 

Start Raster Graphics 

Left Margin 

Font ID 

Raster Y Offset 

Right Margin 

Font Control 

Set Compression Mode 

Clear Horizontal Margins 


Transfer Raster Data 

Top Margin 

Font creation commands 

End Raster Graphics 

Text Length 

Font Descriptor 


Perforation Skip 

Character Code 

Troubleshooting commands 

Horizontal Motion Index 

Character Descriptor and Data 

End-of-Line Wrap 

Vertical Motion Index 

Display Functions Mode 

Line Spacing 

Macros 

Macro ID 

Cursor positioning commands 

Horizontal Cursor Positioning 

Macro Control 


(columns, decipoints, dots) 

Print model commands 


Vertical Cursor Positioning 

Source Transparency Mode 


(rows, decipoints, dots) 

Pattern Transparency Mode 


Half-Line Feed 

Area Fill ID 


Line Termination 

Push/Pop Cursor Position 

Select Current Pattern 



Esc&a90P 

is sent to the printer. To set the left mar¬ 
gin to the eighth column, you would send 
the escape sequence 

Esc&aSL 

Similarly, to set the right margin to the 
seventy-second column, you would send 
the escape sequence 

Esc&a72M 

Since the parameterized and group char¬ 
acters (&a) are the same for these three 
commands, the commands can be com¬ 
bined as 

Esc&a90p8L72M 

PCL Concepts and Terminology 

To use the PCL 5 command set effective¬ 
ly, you need to understand how the print¬ 
er views the page (see figure 2). The 
physical page is the actual piece of paper 
or other medium the image is to be 
printed on* The logical page (or the PCL 
addressable area) is the area in which the 
PCL “cursor" can be positioned. The 
PCL cursor position is simply the posi¬ 


tion on the logical page where the next 
character is to be placed. The PCL cur¬ 
sor cannot move outside the bounds of 
the logical page. 

The printable area is the area of the 
physical page in which the printer can 
print a dot* Notice that the printable area 
extends beyond the logical page on the 
sides, and the logical page extends be¬ 
yond the printable area at the top and 
bottom. 

With the introduction of HPGL/2 vec¬ 
tor-graphics support to PCL, the concept 
of the picture frame is also important. 
The picture frame is an area within the 
bounds of the logical page where HPGL/ 
2 vector graphics can be placed. The size 
and location of the picture frame within 
the boundaries of the logical page depend 
on the location of the anchor point of the 
picture frame. HPGL/2 employs its own 
coordinate system within the picture 
frame. 

The PCL coordinate system is defined 
using Cartesian coordinates. The (0,0) 
point is at the intersection of the left logi¬ 
cal page boundary and the current top 
margin* The positive x direction is then 
to the right, and the positive y direction is 
down. 

Depending on what you are doing, 


units can be rows, columns, dots, or 
decipoints. Since the printer prints at 
300 dots per inch, a dot equals 1/300 
inch. Following the standard in the type¬ 
setting/printing industry, a PCL point is 
l /j 2 inch; a decipoinl, then, is y l0 point, or 
i/720 inch. The column width is deter¬ 
mined by the current horizontal motion 
index. Similarly, the distance between 
rows is defined by the current vertical 
motion index or the current lines-per- 
inch setting. In all cases, the units are in¬ 
terna Uy converted to internal units ; one 
of these equals 1/7200 inch (which, of 
course, is divisible by both i/300 inch 
and 1/720 inch). 

A Sampler of PCL 5 Commands 

PCL 5 has a robust command set, ac¬ 
counting for its high level of functional- 
ity and versatility. The PCL commands 
are broken down into several functional 
categories, shown in table 1. Table 2 lists 
the many HPGL/2 commands available 
for vector-graphics operations* IT1 pre¬ 
sent examples of how some of the com¬ 
mands are used* 

The job control commands include 
Printer Reset and other functions that are 
used for selecting the number of copies 
to print, controlling duplex (two-sided) 
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■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know youVe getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX FILE NAME 

BEX CONFERENCE 

DESCRIPTION 

stars, zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space. Choose impulse or warp speed 

and launch seven 1 Windows utilities from a floating pop-up menu. 

e.arc 

ibm. utils 

Public-domain text editor, with source code. 

secrets2.arc 

ibm.dos 

Condensed and edited messages from the ibm. dos/see rets topic. Tricks and undocumented 

internals of MS f DOS. 

tetris2.zip 

microsoft 

KLOTZ, a Tetris' clone for Microsoft Windows 3. 

2zip25.zip 

ibm. utils 

Converts a variety of archive formats (including ARC, PAK, ZOO, LZH) to PKWare's 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager 

fire work, zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor, arc 

ibm.osl 

Continuous display of CPU load for OS/2 Presentation Manager, 

abort, exe 

ibm.utils 

TSR that aborts any program when you press Alt-C. 

dis386.zip 

ibm. utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20, 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC.'DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There's 
even a 'Repairshop" conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that's essentia! to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 603-924-7681. 

BIX 
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KNAPCO 

YES!!! [or 1991 KNAPCO 
DELIVERS THE POWER OF 
EMERSON 

UPS m m 

POWER 



EMERSON MODELS 

WATTAGE 

LIST 

NOW 

MODEL JO 

J50Va 

$149. 

MODEL 20 

300Va 

$199. 

MODEL 30 

SOOV a 

$299. 

MODEL 40 

SOOVa. 

$539. 

MODEL SO PtOOVa. 

$699. 

I KVA. THIN -UN 


SWIOOO 

$698 

$319 


PCET $798. $479. 
NEW l KVA $1495 $1195. 
NEW IS KVA $1995. $1395. 
NEW 3.0 KVA. 


| AccuLard now $199. | 


INTERNATIONAL TRANSFORMERS 

220v t / UOv. jtep up / down 


50 

80 

100 

200 

500 

500 

1000 

1500 

'2000 

'5000 


Watt, TransF 
Watt, TransF 
Watt, TransF 
Watt, TransF 
Watt, TransF 
Watt, TransF 
Watt, TransF 
Watt. TransF 
Watt. TransF 
Watt, TransF 



Internat, 220v. Power Center 
& SunqE Suppressor 
8 OutIets, 6 Ft. Cond 
retaIL $59,95 

$ 29.95 

VolTAqE RcquUTORS & CONdlTtON ERS 
TVR TOO TOO WATT 110 / ZTOv, tZfl $128. 
TVRIOOO fOOO WATT 110 f 22Qv. $196. 

" Aku wtik ntp up o« tloww TMmwh 
MV 2K 2000 WATT 220v. ONLY $429. $259. 
YR2KD 2000 WATT TK> / 220*. IMT $559. 
MV5 500 WATT i no v. regulator ) $ 99. 



NEW WE HAVE THE BEST PRICE 

A WOMOBtLE WYERTERS i 1l0v, MOBILE POWER 
FOR YOUR VAN OR CAR \ POWERS LAB 
EQUIPMENT, FAX MACHINES, LAPTOPS, 

PORTABLE TELEPHONES, NINTENDO. 

COPY MACHINES , TYPEWRITERS -5Z2. 

813 - 449-0010 

FAX 81T 449 - 0701 A l 
USA 800 -827-4718 

KNAPCO 

QUALITY DISTRIBUTION FOR 45 YEARS 

1201 HAMLET AVE. 
CLEARWATER FL. 34616 
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HPGL/2 COMMANDS BY 

CATEGORY 

Table 2: With powerful vector graphics now built in , PCL 5 a pictorial 
prowess far surpasses that of its predecessors. 

Configuration/Status group 

Character group 

Default Values 

Alternate Font Definition 

Initialize 

Character Fill Mode 

Input PI and P2 

Character Plot 

Input Relative Pi and P2 

Absolute Direction 

Input Window 

Relative Direction 

Advance Page 

Define Label Terminator 

Rotate Coordinate System 

Define Variable Text Path 

Replot 

Extra Space 

Scale 

Select Primary Font 

Select Secondary Font 

Vector group 

Label 

Arc Absolute 

Label Origin 

Arc Relative 

Select Alternate Font 

Absolute Arc (three-point) 

Scalable or Bitmap Fonts 

Circle 

Standard Font Definition 

Plot Absolute 

Absolute Character Size 

Pen Down 

Character Slant 

Polyline Encoded 

Relative Character Size 

Plot Relative 

Select Standard Font 

Pen Up 

Relative Arc (three-point) 

Transparent Data 

Line and fill attributes group 

Polygon group 

Anchor Corner 

Edge Rectangle Absolute 

Fill Type 

Edge Polygon 

Line Attributes 

Edge Rectangle Relative 

Line Type 

Edge Wedge 

Pen Width 

Fill Polygon 

Raster Fill Definition 

Polygon Mode 

Symbol Mode 

Fill Rectangle Absolute 

Select Pen 

Fill Rectangle Relative 

Screened Vectors 

Fill Wedge 

Transparency Mode 

User Defined Line Type 

Pen Width Unit Selection 


operation, and performing job separa- 
tion. Only certain primer models can 
handle duplex printing (e.g., the Laser¬ 
Jet IIID) and job separation (e.g., the La¬ 
serJet Illsi). Job separation involves dis¬ 
placing one printed document slightly 
from the previous one in the output tray 
to simplify the separation of multiple 
documents in the tray. HP recommends 
sending the Printer Reset command 
(EscE) to the printer at the beginning and 
end of each print job, to ensure that the 
printer settings are at a known (default) 
state at the start of each print job. 

The page control commands permit 
the setting of parameters related to posi¬ 
tioning characters and symbols on the 
page. These commands select the page 
size, orientation, margins, print direc¬ 
tion, text spacing, and paper source (for 
printers with multiple input trays, such 
as the LaserJet Illsi). The Print Direc¬ 
tion command is particularly interesting; 
it allows printing to occur at any 90-de- 
gree angle. PCL 5 printers can print text 
at any angle using HPGL/2 commands. 

The cursor positioning commands, as 
the name implies, are responsible for 
positioning the printer's logical cursor 
where the next character is to be printed. 


The cursor can be positioned at any abso¬ 
lute location on the page (with the coordi¬ 
nate units specified in dots, decipoints, 
or rows/columns), or it can be moved rel¬ 
ative to its current position. You accom¬ 
plish relative moves with the Half-Line 
Feed command or common printer con¬ 
trol codes: carriage return, space, back¬ 
space, linefeed, formfeed, and horizon¬ 
tal tab. This command group includes a 
special command, Push/Pop Cursor Po¬ 
sition, which permits some powerful op¬ 
erations. It allows the current cursor po¬ 
sition to be saved and then restored later 
(with up to 20 nested levels). The BASIC 
program in listing 1 uses this command 
to anchor angled text. 

The font-selection commands permit 
the selection of the symbol set, typeface, 
character pilch, height, style, weight, 
orientation, and other characteristics of 
the next font the printer is to use. The 
program in listing t uses the Typeface 
Selection, Spacing, Stroke Weight, and 
Height commands to specify a bold scal¬ 
able font with a large (18-point) size. 

The font management commands are 
useful for deleting, saving, copying, and 
assigning ID numbers to soft (download¬ 
able) fonts. The font creation commands 
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UNDER THE HOOD 



Listing 1: A PCL 5 sample program, 

1 f PCL 5 Sample Program 

5 WIDTH “Iptl: 11 , 255 

10 ESC$=CHR$(27) 

20 LPRINT ESCSi^E"j 

1 Reset Printer 

25 LPRINT ESC$; n &a30c30R tr ; 

1 position cursor near page center 

30 LPRINT ESC$j"(54101T"; 

' Typeface Selection (Times Roman) 

35 LPRINT ESC$j"(elF"j 

r Spacing (proportional) 

40 LPRINT ESC$|" (sJB tr ; 

f Stroke Weight (Bold) 

50 LPRINT ESC$;"(sl8V M ; 

f Height (18 Point) 

60 LPRINT ESC?,*"Sta0P’ r ; 

T Print Direction (0 Degrees) 

70 GOSUB LOGO 

T print text line 

80 LPRINT ESC$; 11 8 c a27GP 11 ; 

f Print Direction (270 Degrees) 

90 GOSUB 1000 

1 print text line 

100 LPRINT ES0$) "ftalSOF"; 

' Print Direction (180 Degrees) 

110 GOSUB 1000 

* print text line 

120 LPRINT ESC$; n &a90P lf ; 

1 Print Direction (90 Degrees) 

1J0 GOSUB 1000 

' print text line 

140 LPRINT ESC 

1 Reset Printer 

150 GOTO 2000 

1 exit 

1000 LPRINT ESC$;"Sef0S"; 

1010 LPRINT 1T I Like BYTE!"; 

1 Push Cursor Position (save cursor position) 

1020 LPRINT ESCfo’^flS"; 

1030 RETURN 

2000 END 

; T Pop Cursor Position (restore cursor position) 


create soft fonts in the printer. 

PCL 5 supports user macros; that is, 
you can assign a series of PCL com¬ 
mands to a single macro ID and store it in 
the printer. By merely telling the printer 
to execute the macro, you execute the en¬ 
tire series of commands. Macro defini¬ 
tion and execution are handled by the 
macro commands. 

The print model commands provide 
another method fordoing complex image 
generation on the LaserJet. You can se¬ 
lect a shade of gray (including black or 
white) or one of six patterns for printing 
subsequent text and raster images. For 
even greater flexibility, the pattern can 
be projected onto a destination image 
after being masked by a source image; 
special transparency modes provide an 
even wider variety of printed outputs. 

The rectangular-area-fill graphics 
commands, as you might guess, let you 
define rectangles and fill them in with a 
gray shade or a pattern. Similarly, the 
raster-graphics commands are responsi¬ 
ble for the generation of raster graphics 
on the printer. With these commands, 
several controlling parameters can be set 
for the raster-graphics operation, includ¬ 
ing the raster print area, orientation, res¬ 
olution, and compression mode. There is 
also provision for downloading raster- 
graphics pixel images. The resolution 
setting determines the size of the raster 
pixel or "dot,” and it can be set to 75, 
100, 150, or 300 dpi. Each dot for the 
lower resolutions consists of an array of 
the printer’s standard 1/300-inch dot. 


PCL 5 supports three data compres¬ 
sion formats: run-length encoding, TIFF 
revision 4.0, and delta row compression. 
Using compressed data can noticeably 
reduce the download time for graphics 
images, but HP points out that it doesn't 
reduce printer memory use, TIFF is a 
popular graphics file format that Aldus 
and its PageMaker software have made 
famous. It is also now used by many 
scanners and paint programs. The other 
formats are described in HP's PCL docu¬ 
mentation. 

Realizing that not all programmers 
write perfect code the first time through 
(I must be the rare exception), HP has in¬ 
cluded some troubleshooting commands 
in PCL 5 to help debug printing prob¬ 
lems. The End-of-Line Wrap command 
can tell the printer to wrap characters 
around to the beginning of the next line if 
they go past the right margin (where they 
would otherwise normally be clipped, or 
cut off). The Display Functions Mode 
command forces all escape sequences 
and control codes to be printed instead of 
executed, letting you verify what PCL 
commands are getting to the printer, and 
in what order. There are two exceptions: 
A carriage-return control code causes the 
printer to generate a carriage return and 
linefeed, and the Printer Reset command 
(EscE) is still executed (exiting the dis¬ 
play functions mode). 

A whole book could be written on the 
HPGL/2 functions alone. This vector- 
graphics command set has many ad¬ 
vanced functions, and using the HPGL/2 


commands in a LaserJet can dramatical¬ 
ly reduce the graphics-image download 
time over comparable PCL raster-image 
downloading, 

HPGL/2 commands let you generate a 
wide variety of shapes, such as circles, 
arcs, rectangles, wedges, and other poly¬ 
gons. HPGL/2 also allows versatile line 
drawing, with varying angles and line 
widths, and it even lets you print text at 
any angle. IPs a powerful command lan¬ 
guage in its own right—the predominant 
vector-graphics language of choice in the 
plotter world—and its adoption into the 
PCL 5 definition makes an already-capa¬ 
ble PDL all the more powerful. 

The commands in HPGL/2 don't have 
the same escape-sequence format as the 
standard PCL commands. Once HPGL/2 
mode is entered, the printer interprets 
incoming commands as HPGL/2 com¬ 
mands and cannot interpret PCL com¬ 
mands (except Printer Reset). After you 
return to PCL mode, the incoming com¬ 
mands are again interpreted as standard 
PCL escape sequences. 

Beefing Up the 
Standard Office Printer 

HP's PCL has come a long way since its 
formal debut in 1984. With the addition 
of scalable, rotatable font technology, 
the ability to change print direction, and 
the incorporation of the robust HPGL/2 
vector-graphics command set, PCL 5 has 
seen vast improvements over industry- 
standard PCL 4, established by the La¬ 
serJet II. Now that it contains much of the 
functionality primarily sought after in 
PostScript, PCL 5 has become a power¬ 
ful contender for use in desktop publish¬ 
ing applications. When combined with 
HP's RET, PCL 5's scalable fonts and 
graphics images print with unprecedent¬ 
ed sharpness on a conventional 300-dpi 
printer. 

Since HP is a trendsetter in the laser- 
printer industry, it shouldn't be long 
before most applications support the ex¬ 
panded capabilities of this enhanced lan¬ 
guage. Thanks in part to PCL 5, the 
workhorse office printer is becoming a 
much more capable beast, ■ 
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Windows Programming 

for Everyone! 



Jse KnowledgePro to build fast, complete, 
oyalty-free Windows applications in record time. 

jet started quickly with interactive design tools 
nd easy-to-leam commands. 

Jse KnowledgePro’s rich, object-oriented (OOP) 
mguage for rapid development capability and 
jw-level control. 


Use KnowledgePro’s simple DDE commands to 
write intelligent front-ends for Windows programs 
like Excel, Word and Superbase. 

Write your own DLL extensions to KnowledgePro 
in low-level languages like C or C + +. 

Shorten your development cycle, whether you use 
the SDK or not. 


Jive your applications depth with hypertext and 
ypermedia. Take advantage of built-in 
xpert systems 
ichnology to 
reate smart, 
asy-to-use, 

:ate-of-the-art 

elutions. Best of 1990 Oct 1*90 



Work smart. Ask your dealer for: 


KnowledgePro 


your door into 
Windows 3.0 
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KnowledgePro is a trademark of Knowledge Garden Inc. Microsoft, Windows, Excel and Word are trademarks of Microsoft Corp. Superbase is a trademark of Precision Inc. Image fcy Robert 7inn<y. 
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HARDLOCK 



Actual 

Size 


The Ultimate in 
Hardware Based Copy Protection 


Compatible 

Hardlock is designed for the “real world". Side effects 
from printers, laptops and technical issues such as static and 
true IBM printer port compatibility are virtually 
non-existent. 


Flexible 

Field programmability is now possible. Additionally our 
optional Crypto Programmer board permits the Hardlock to 
be uniquely programmed for your company. 


Reliable 

Our unique ASIC (Application Specific Integrated Circuit) 
extends the Hardlock's operating range below 2 volts. Since 
no idle current is required, there is no additional loading on 
the printer. Electronically erasable memory requires no 
battery. 


Space-Saving 

Hardlock measures only 1.75”. Three of our units fit in 
approximately the same space as only two others. Hardlock 
with Memory may also be purchased on the smallest PC 
board you’ve ever seen. Perfect for those who don't want 
the device on the exterior of the computer. 


Hardlock 

Hardlock with (128 bytes) Memory 
Hardlock with Memory on a Board 



Hardlock * . . 
Not Hardlock 


The Security System You’ve Asked For. 


GLENCO 



ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY SINCE 1979 

1-800-562-2543 


Hardloch is a iradennai'k 
Sf Fast Electronic GmbH. 


270 Lexington Drive Buffalo Grove, IL 60069 - 708-808-0300 - FAX 708-808-0313 
















SOFTWARE CORNER 



NANCE 


Just for Checking Up 


This is the first installment of a new 
column in which we will present useful 
programs and utilities at no charge (or as 
shareware) for PC-compatible, Mac¬ 
intosh , and Unix systems. Source code 
and executable versions (when offered) of 
Software Corner programs are available 
in a variety of formats. See page 5 for 
details. 

I f you agree that the Novell _USER- 
LIST_ command is a little dry at 
times, you’ll like NETMAP. NET- 
MAP draws a colorful map of your 
NetWare LAN. Each user is repre¬ 
sented by a push button on your screen. 
You can use a mouse to click a push but¬ 
ton and reveal the user’s log-in date and 
time, along with some simple traffic 
counts for that user’s workstation; “Lost 
Packets" (the number of times IPX re¬ 
ceived a packet it didn’t know what to do 
with); “Postponed AES" (the times IPX 
could not process a rescheduled packet 
event on time); “Listen ECBs” (the num¬ 
ber of event control blocks given to IPX, 
usually by NET3 t for receiving packets); 
“Packets Sent" and “Inbound Pkts" (the 
total counts of network message activ¬ 
ity); and “Can’t Route" (the times IPX 
couldn’t find a route across the network 
to deliver a packet). 


NETMAP requires a PC-compatible 
computer with EGA or VGA display, and 
it uses a mouse if you have one. This soft¬ 
ware shows up to 100 connections (users) 
on a VGA screen, but it has room for only 
about 70 on an EGA screen. 

If you don’t have a NetWare LAN, you 
can still run NETMAP. If no network is 
present, the program randomly creates 
pretend users it can display. 

NETMAP polls the network every 2 
seconds, looking to see who might have 
logged on or off. You’ll see new push 
buttons appear for the new users. People 
who have logged off are represented by 
bright blue, empty push buttons on the 
screen. (Ask a friend to temporarily log 
off the network while you watch the 
screen.) Users show up as white push 
buttons; your file servers are cyan and 
are in the center of the display. If you use 
the Tab key, the currently highlighted 
user is bright white and the current serv¬ 
er is red. 

Three free programs 
that monitor NetWare 
LANs, Mac memory, 
and UUCP connections 


Programming Techniques 

I used version 2.0 of the Turbo C com¬ 
piler to develop NETMAP. In the source 
code, you’ll find lots of techniques and 
coding strategies you can explore. The 
management of the graphics display is 
pretty simple; I draw push buttons- 
using the Borland Graphical Interface- 
in a pattern that starts near the center of 
the screen, I reserved the center itself for 
servers. The x 7 y coordinates of each push 
button are saved in an array so I can do 
mouse hit-tests. 

The network aspects of NETMAP are 
a little more complicated. Every 2 sec¬ 
onds, the program gathers data on all the 
current workstations and servers. It uses 
the GetConnectionInforrrsation( ) 
NetWare function call to do this, and it 
compares the data with what it saved 
from the previous calls. NETMAP 
shows the differences as either new users 
or logged-out users (the blue, empty push 
buttons). When you click on a push but¬ 
ton, the program establishes an SPX con¬ 
nection with the other workstation and 
issues a series of diagnostic requests. 
NETMAP asks for only a small amount 
of the diagnostic data that’s available. If 
you have the NetWare technical refer¬ 
ences handy, you can turn NETMAP 
into a full-fledged diagnostic tool. ■ 


MACiTom Thompson 


Swatch Watches Your Memory 

S watch 1.1 (short for “ system watch") is an I NTT/application 
combo that monitors Macintosh memory usage. Scaled bars 
represent the amount of memory each application uses; the sys¬ 
tem heap is also shown. Colors within each bar indicate that 
memory blocks are either locked, relocatable, purgeable, or free. 
The display is updated automatically as applications launch, quit, 
and run. A magnifying glass function lets you zoom in to exam¬ 
ine a particular memory block, or zoom out to get the big picture 
on memory use. Holding down the Option key while clicking on a 
block gives its memory address. 

These capabilities make Swatch a handy developer’s tool. If 
you’re tangling your heap because you’re forgetting to dispose of 
memory you allocated, it’ll show up on Swatch’s display quickly. 
This little jewel could have spared me a lot of grief with heap 
management on an earlier Mac development project. Swatch was 
written by Joe Holt. 


UNIX/ Ben Smith 


UUSTATUS Checks Connections 

he freely available Unix utility uustatus uses the Curses vi¬ 
sual library routines to display the current status of active 
UUCP connections. When a system spools files up for transfer, 
uu status displays the number of files and number of tries. When 
a connection becomes active, the display changes to show what 
state it is in, and the log file for UUCP connections to that site 
scrolls in at the bottom of the window. Here’s a sample screen 
dump from uustatue: 


system 

RETRY 

10 FIL 

LAST TRY 

NEXT TRY 

STATUS 03/01 14:51 

uunet 


0 1 

03/01 

05:56 

03/01 

16:56 

SUCCESSFUL 

max* 


2 

03/01 

13:50 

03/01 

15:58 

WRONG TIME TO CALL 

intapro 


1 3 

03/01 

14:50 

03/01 

14:50 

TALKING 

ronin 

2 


03/01 

13:34 

03/01 

16:34 

CALLER SCRIPT FAILED 

idgeasi 



03/01 

12:12 

03/01 

16:12 

SUCCESSFUL 

crsfld 



03/01 

07:31 

03/01 

20:31 

SUCCESSFUL 



Editor’s note; We solicit your contributions. If you've written a program or utility that you think others might find useful , let us 
know , We 7/ pay $50for any program we use. Write to Software Corner . BYTE, One Phoenix Mill Lane f Peterborough , NH 03458. 
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TRANSIENT ANALYSIS 
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THE NEW MICRO-CAP III 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn't easy. But we did it. Made the 
long-time best-selling IBM"' PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 



Trunsimt analysis 


-. ■ « J-lf 



Schematic editor 



models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today And see how easily you can 
get ideas up and flying. 


Monte Carlo analysis 


1021S. Wolfe Road 
Sunnvvaie, CA 94086 
(408) 738-4387 
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PART 2 

The AIX Alternative 


L ast month, l discussed Wausau 
Insurance's decision to hire my 
company to rework our DOS- 
based insurance-rating applica¬ 
tion. Wausau wanted it to run as 
an AlX-based client/server application 
on IBM RISC System/6000 file servers, 
with DOS clients and perhaps some Unix 
clients. I immediately began a search for 
the right network-support software and 
narrowed the choice down to two prod¬ 
ucts from IBM: its version of Sun Micro¬ 
systems 1 Network File System (NFS) and 
AIX Access for DOS Users (AADU), 
which is its version of Locus Comput¬ 
ing's PC Interface. 

NFS took an early lead in the competi¬ 
tion, but I discovered several problems 
with it, as I detailed last month. Specifi¬ 
cally, NFS’s extra overhead makes it 
slow, the IBM version lacks the lockd 
daemon for file and record locking, and 
there's no mechanism for mapping user 
names and permissions across the net¬ 
work. 

This month, I'll talk about AADU, 
and HI let you know which product got 
the nod and why. I'll also discuss a spe¬ 
cial Oracle interface we constructed that 
saves both memory and money. 

How AADU Works 
AADU, like NFS, runs on top of TCP/ 
IP. On a Token Ring LAN, it consists of 
two DOS device drivers. One imple¬ 
ments TCP/IP; the other establishes a 
new letter for the network drive. You 
don't designate the network-drive letter 
for each workstation as you would with 
NetWare's Map command, however. 
DOS and AADU assign the next avail¬ 
able letter. 

The network drive encompasses the 
top-level directory structure of the Unix 
host, including all its file systems: You'll 
see typical Unix directories such as 
\ USR, \ TMP, and \ LOST r UNO. 

The last one is AADU's way of repre¬ 
senting the ubiquitous Unix “lost + 


found” directory in terms of the more re¬ 
strictive DOS rules for filenames. The 
udir utility in AADU lets you see both 
the full AIX name and the mapped DOS 
name. 

To accomplish file redirection, 
AADU uses the Internet Protocol and 
User Datagram Protocol for LAN com¬ 
munications. IP routes the packets; UDP 
provides simple process-to-process data¬ 
gram services on top of IP. 

When an application (even COM¬ 
MAND. COM) issues a DOS request for 
file or disk services, AADU snatches the 
request away from DOS and shunts it 
across the LAN to the Unix host. A back¬ 
ground process (daemon) on the host 
fills the request by issuing the corre¬ 
sponding Unix system call and sends the 
response back to the workstation. 

These AADU packets, like other To¬ 
ken Ring frames, have specific source 
and destination network addresses. Net¬ 
Ware, LAN Server, and NFS/AADU 
can coexist on the same physical LAN, 
but a workstation can see only one type 
of server at a time. (I boot my own work¬ 
station with one of three CONFIG.SYS 
files that load DOS and NetWare, OS/2 
and NetWare, or DOS and AADU.) 

Actually, two Unix daemons (pcimap- 
svr.ip and pclconsvr.ip) run on the 
host, and these daemons spawn a third 
daemon (pcidossvr, ip) for each work¬ 
station that performs the AADU log-in 
sequence. The pcimapsvr.ip daemon 
maintains site maps that identify all the 
AADU servers on the LAN; the AADU 
log-in program uses the information to 
list these servers so you can pick one. 
You identify servers by host name and by 
Internet address in the /etc/hosts AIX 
file. 

The peiconsvr.ip daemon periodi¬ 
cally broadcasts <host name> HERE mes¬ 
sages to let all pcimapsvr.ip daemons 
know to include the host name in their 
site maps. The pcidossvr.ip daemon 
maintains a dialogue with the worksta¬ 


tion and executes Unix system calls on 
behalf of that workstation. The host 
transmits the results from these system 
calls back to the AADU workstation, but 
it appears to the workstation as though 
DOS has performed the request. As you 
would expect, AADU supports both 
printer and file redirection. 

This structure of Unix daemons and 
DOS device drivers works well until a 
DOS user forgets to use the AADU log¬ 
out program to end a session. If the DOS 
machine reboots during a session (or if it 
suffers a power failure or lockup), pci¬ 
dossvr. ip remains running as a “zom¬ 
bie” Unix process. Only a supervisor- 
level (root) Unix log-in can kill it. 

continued 

A software developer 
chooses between 
NFS and AADU network- 
support software 
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HANDS ON/NETWPRKS 


Each Unix file system, like each DOS 
drive letter, has its own space-available 
and space-used statistics. Since AADU 
maps the entire Unix host as a single 
DOS drive, you can get confusing and 
conflicting reports from even a simple 
DOS DIR command. In the E:\TMP sub¬ 
directory, for example, you might see the 
following message: 

Sj 000 >000 bytes free 

But in the E:\USR subdirectory, you’ll 
see a different report. This is disconcei t- 
ing, but if AADU were to map each Unix 
file system as a separate network drive, 
the result might be even more confusing 
and difficult to follow. 

Locks Supported 

AADU supports DOS file and record 
locking—something that's lacking in 
IBM's NFS. This was a sore point for me 
when evaluating NFS, and I was pre¬ 
pared to add my own re cord-locking 
scheme on top of NFS by writing a cus¬ 
tom Unix daemon. 

With AADU, l wouldn't have to, al¬ 
though there are administrative head¬ 
aches associated with record locking. 
The pcidossvr.ip daemon uses Unix 
shared memory to keep track of record 
locks, and a DOS workstation that re- 
boots or crashes with outstanding locks 
leaves those shared-memory entries in¬ 
tact. To free the locks, all AADU users 
have to log off and the supervisor has to 
use the AADU sharect! utility to clean 
up shared memory. 1 would face this 
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Now Shipping Version 2.1! 


EasyPlot 

the ultimate plotting package 
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Lightning fast graphics, powerful data analysis. 
An indispensable tool for handling technical data. 

Call 1-800-833-1531 or write for your 

Free Working Demo 

Origin ally developed at MIT Lincoln Laboratory. Runs on PCs with 
EGA, VGA, or Hercules graphics. Supports color printing and EMS 
memory. Mouse optional. Price: $349. Dealer inquiries welcome. 

(5) Snirnl Software 6 PBrty a ^ MA 02146 
W/ apil dl (61 7 ) 739-1511 r FAX: (017) 739-4836 


MICROSOFT MS-DOS 
ROM VERSION 3.22 



compatibility for Annabooks 
systems. This version of DOS runs 
s only I5K of RAM. The Kit has all 
to convert your disk-based target 
based final form, and includes your 
first ten production royalties. Additional licenses are 
available in any quantity. Licensees must own or purchase 
Annabooks 1 BiesKits or PromKit. The MS-DOS ROM 
Version 3.22 Developer's Kit Is $595, 

MicfO&^fc SJKt MS-DOS ROM Version 3.22 arc Trademarks of Microsoft Corporation. 


guarantees 
customers' embe 
out of ROM, and 
the utilities you 
system to its R 


rprr We'll inc lude a free copy of the pocket- 
l sized XT . A , Handbook by Choisser 

and Foster with each AT Bus Design book if you tell 
us where you saw this ad. Of course, this $9.95 value 
is also available by itself. Or buy five or more for only 
$5.00 each. 


800-462-1042 

619 - 271-9526 


SlBIC 


Annabooks 

12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 


3E5S 


FAX 619-59241061 
Money-back guarantee 


























■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing fist of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know youre getting top-duality, virus-free programs. Here are some of the most popular ones: 


BIX RLE NAME 

BIX CONFERENCE 

DESCRIPTION 

stars, zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.art 

ibm. utils 

Public-domain text editor, with source code. 

secrets2.arc 

ibm.dos 

Condensed and edited messages from the ibm.dos, 1 sec rets topic. Tricks and undocumented 

internals of MS/DOS, 

tecris2.zip 

microsoft 

KLOTZ. a Tetris* done for Microsoft Windows 3. 

2zip25.zip 

ibm.utib 

Converts a variety of archive formats (including ARC, PAK, ZOO, LZH) to PKWare's 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework .zip 

microsoft 

Fireworks display in a window, for Windows 3 

monitor, arc 

ibm.os2 

Continuous display of CPU toad for OS/2 Presentation Manager. 

abort.exe 

ibm .utils 

T5R that aborts any program when you press Alt-C. 

dis386.zip 

ibm utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC'DOS and 
MIS'DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There’s 
even a 'Repairshop'" conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that's essential to your performance as a microcomputer pro. Ail of these privileges are yours 
with a subscription to BIX, To find out more, cal our special Customer Service number: 603-924-7681. 

BIX 
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AccSys for 



* Set of C libraries for easy access 
to Paradox data and index files. 

■ Windows 3.0 & OS/2 support. 

■ Source available but not required, 

• ■ Total control over table files primary 
and secondary index files. 

■ Network and single-user versions available. 

Copici International Ltd. 

1964 Richton Drive, Wheaton, Illinois60187 
708/682-8898 FAX: 708/665-9841 

Instant info, via FaxFacts: 708/924-7465 Press: 889822# 


CONTROL UP TO SB PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 

by cybex 



* No external power 

* "One-Touch" selection 

* Mix PC, PC/XT, PC/AT 
end PS/2 


Mouse support available 

TTL (MDA, CGA, EGA] 
up to 600 feet away 

VGA up to 400 feet 


• "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 


• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" rack installation 


Cybex Corporation 

200044 Bob Wallace Ave. • Humsvilfe, AL 35005 
[205] 534-0011 ■ FAX [205] 534-0010 


same situation as a design issue if I de¬ 
cided to write a record-locking daemon 
for NFS. 

To my surprise, 1 also found that 
AADU doesn’t support Machine Name, 
a common feature of most networks. Ma¬ 
chine Name is supposed to be available 
through a standard DOS call, function 
5EOO hexadecimal. Because our applica¬ 
tion uses the first two characters of Ma¬ 
chine Name to uniquely identify each 

D 

Ue aware that 
each AADU DOS 
device driver 
contains a serial 
number and is 
copy protected. 



user, I had to write a small (800-byte) 
TSR program to add this support to 
AADU. This was annoying, but certain¬ 
ly not fatal. IBM or Locus should correct 
this oversight. 

For security, AADU relies on stan¬ 
dard Unix protections. You use the 
AADU log-in program, which prompts 
you for a Unix account ID and password, 
to gain access to the network drive. (The 
supervisor must add each AADU user to 
the Unix system.) The supervisor can 
deny any user read or write access to files 
and directories on the Unix host through 
the standard Unix permission masks. 

Speaking of security, be aware that 
each AADU DOS device driver contains 
a serial number and is therefore copy 
protected. Don’t take the first disk and 
make copies for all the users, as I did. 
You’ll have to recall all the disks and 
make new ones, one at a time, from each 
individual distribution disk. 

AADU Measures Up 

Memory usage and performance are al¬ 
ways big concerns on a network, and 
AADU did well in both of these areas. 
The AA DU device drivers use about 60K 
bytes of RAM, compared to about 90K 
bytes for NFS. Our application runs as 
quickly using AADU on a RISC Sys- 
tem/6000 PowerServer 320 as it does 


346 BYTE • JUNE 1991 


Circle 89 on Inquiry Cord. 
















NOW ADD CACHING! 

Get DPI's award-winning caching technology in 
a plug-in module] Move up to disk caching 
speed without investing in a new controller With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized networks or 
multiuser systems. 


SEE DPT AT COMDEX SPRING BOOTH #2046 


SmartCache" Plus: the grow-as-you-go 
approach to SCSI controllers 


START WITH THE BEST.,. 

DPTs entry level SmartCache Plus board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartD river software 
supports SCSI-2 peripherals like tape and 
optical drives. 


HOW ABOUT DISK MIRRORING? 

D PT r s Sm artCac hem] rro r i n g m od u \ e p rov i des 
100% disk fault tolerance by simultaneously 
writing all data to a second "mirrored" drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 

PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradability make SmartCache Pius the 
only SCSI controller you'll ever need. For 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land, FL 32751. Phone (407) 630-5522; 
FAX (407) 260-5366. in Europe (UK) 
phone 44 04 884 718 
FAX 44 04 884 8892. 


I 
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using NetWare on a 33-MHz 386 server. 
This tipped the scales between NFS and 
AADU, and, if you haven't guessed by 
now, we chose AADU over NFS. 

A few other features helped to make 
AADU the favorite. The software in¬ 
cludes a set of utilities for starting and 
monitoring Unix software from the DOS 
environment. It even comes with a C pro¬ 
gramming interface that lets you embed 
host-control functions in your software. 
You can manipulate AADU, execute 


Unix programs, and perform DOS/Unix 
interprocess communications involving 
message queues and semaphores. 

What if you want users to be able to 
run Unix software and DOS software? 
No problem; AADU provides two termi¬ 
nal emulators (i.e, T VT10O and VT220) 
that work across the LAN through a vir¬ 
tual serial link. You can easily hop back 
and forth between a DOS prompt and a 
Unix prompt. However, you can't hot¬ 
key between the two. 


Oracle Innovations 

We’re using Oracle 6.0 on the RISC Sys¬ 
tem/6000 to store much of our data in re¬ 
lational form. The front-end application 
(a DOS program that resides on each 
workstation) issues Structured Query 
Language statements to retrieve the data; 
a series of DOS programs on the work¬ 
station then do the processing and issue 
SQL statements to store the results. 

One way to get the SQL statements and 
data across the LAN to Oracle on the 
RISC System/6000 is to use Oracle’s 
SQL*Net software on each workstation. 
SQL*Net makes it look as if Oracle is 
running on the workstation by redirect¬ 
ing data to and from the host. Unfortu¬ 
nately, SQL*Net takes up extra memory 
underneath the application, and Oracle's 
per-workstation licensing is expensive if 
you have many workstations. 

We passed over SQL*Net and devel¬ 
oped a homegrown link (a queue) be¬ 
tween the DOS machine and the Unix 
host. Through this link we pass data 
records in both directions. We issue the 
actual SQL statements directly to Oracle 
with a C program on the RISC System/ 
6000; the C program responds to entries 
we place in our queue. This approach 
leaves us with enough memory to run our 
application, and it saves the cost of about 
100 copies of SQL*Net. 

Unix and DOS Get Closer and Closer 
As this column went to press, IBM an¬ 
nounced that it has become a reseller of 
Novell's NetWare products, Novell has 
announced that it will soon have a ver¬ 
sion of NetWare that runs under AIX on 
the RISC System/6000, and IBM is 
working on a version of OS/2—as yet un¬ 
announced, but I've seen it—for the 
RISC System/6000. Also, Locus Com¬ 
puting should be shipping PC Interface 
for the Mac by the time you read this. 

We don't think we’ll change our minds 
about using AADU as our network sup¬ 
port software, but it is comforting to 
know that LAN vendors are offering a 
wider and wider range of solutions for 
DOS/Unix connectivity. ■ 


Barry Nance does R&D and technical- 
support work for Insurance Software Sys¬ 
tems, a software development company 
in Hartford, Connecticut. He is also the 
author of Network Programming in C 
(Que Publishing, 1990) and is the IBM 
Exchange editor on BIX, where you can 
reach him as “barryn. ” 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


The Fastest 
Small Business 
LAN Is 
Invisible. 



As it should be. A LAN’s moment of 
truth is its ability to access darn fast while 
remaining invisible, easy to use. And it 
should take up little, if any, of your DOS 
memory, So there'll be plenty available for 
processing tasks. 

With speed in mind, we designed 
new super-swift Net/30 2.0 software, How 
fast is it? At least 30% faster than our nearest 
competitor. And about 60% faster than the 
rest of the pack. 

To help you squeeze more from your 
DOS memory, we were first to introduce 
expanded memory support. And we’re still 
die only network offering expanded memory 


managers as part of the operating system. 
This lets you load the network plus your 
TSR programs outside conventional 
memory, in fact, you am actually add 
to the 640K DOS memory capacity. 

The Invisible Network™ comes 
complete with hardware and software. 
And al l the tomorrow-minded features 
come standard. For more information, 
call 415-570-5967, or Fax 415-570-6017. 

EnvHblr Software, Ene..IH2 Chess Dim:, FtettrQty.CA WCrt 

Mm INVISIBLE 

SOFTWARE 
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PC-MOS^ 

The Multiuser DOS Platform 

For The ’90s 


" r h 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser* multi¬ 
tasking possibilities of advanced PCs. A myriad of 
software and hardware manufacturers are promis¬ 
ing a new age of multiuser options in the '90s* 

But when you take a closer look* only one solu¬ 
tion focuses on the features you want and antici¬ 
pates the capabilities you need to use your PCs to 
their greatest potential That solution is PC-MGS™ 
from The Software Link, the first DOS-compatible, 
multiuser* multitasking operating system. 


GATEWAY™ to Novell's NetWare® This connectiv¬ 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 

DOS Compatible 

The PC-MOS alternative is clear: DOS compatL 
bility means your users can continue to use all the 
popular software packages. And that means no 
investment loss, no retraining and no limitations 
in available applications. 


A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC* taking full advantage of ex¬ 
tended memory and sharing it with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs, And no 
additional investment is required to get the multi¬ 
tasking capabilities inherent in PC-MOS, 

A Network Enhancer 

For affordable network expansion, PC-MOS 
servers can be connected to other servers with 
The Software Link's LANLink or with the PC-MOS 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible* multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu¬ 
tions for over 150*000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 



THE SOFTWARE LINK 


1-800-766-LINK 


PC-MOS is a trademark of The Software Unk. All other products raJerenced are 
trademarks of their respective companies. Prices, policies and specifications subject 
to change without notice. 


3577 Parkway Lane, Norcross, GA 30092 
(404) 448-5465 FAX: (404) 263-6474 TELEX: 4996147SWLINK 



VARS and RESELLERS: 

Ask about our Sales Support Program 
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Pick Our Brains. 
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Microsoft 
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Product support for your IBM or 
compatible. 

CompuServe, the world's largest 
network of people with personal 
computers, is also the world’s largest 
network of people with answers to 
your hardware and software questions. 

Brains abound on CompuServe. 
You’ll find quick solutions and infor¬ 
mation from our thousands of forum 



Lotus 


CompuServe 


Got a question? Got a problem? 
Get smart. And get some answers, 
from the many minds of CompuServe. 

For more information, call U.K.: 
0800 289 378 Free phone or Germany: 
0130 37 32 Free phone. Outside these 
areas, call U.K.:+44 0272 255111 or 
Germany: +49 89 66 55 0-111. 


members, 
some of whom have 
had your problem, 
some of whom are the product devel¬ 
opers themselves. Company decision¬ 
makers are online, too, discussing the 
next generation of products, and giving 
CompuServe members software 
updates before they hit the market. 
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Windows Meets AI 


W indows 3,0, Microsoft says, is 
revolutionary. Hype? Yes, of 
course, It's really an evolu¬ 
tionary improvement over 
Windows 2,0* But still, Win¬ 
dows 3,0 is good enough to move the 
graphical user interface (GUI) into the 
mainstream of the many-forked IBM- 
compatible personal computing river. 

One of the striking things that Win¬ 
dows 3 ,0 has done is to open up the PC to 
AI applications. There are two good 
technical reasons why this should hap¬ 
pen, First, Windows 3,0's protected- 
mode operation gives AI applications the 
memory they require to run efficiently. 
Equally important, Windows provides 
the GUI that AI applications need to be 
usable by mere mortals* 

A funny thing happens to AI environ¬ 
ments on the way to Windows: They be¬ 
come general-purpose development envi¬ 
ronments. They still have their expert- 
system heritage in there somewhere, but 
it gets bundled with other good stuff like 
object hierarchies and interprocess com¬ 
munication. 

According to a good book on the sub¬ 
ject, Edmund Payne and Robert McAr¬ 
thur^ Expert Systems (John Wiley & 
Sons, 1990), that trend isn’t unique to 
Windows programs. The expert-system 
shells of 10 years ago have grown up into 
hybrid systems* These days, a “real” 
shell is an integrated set of tools that pro¬ 
vides facilities for building a knowledge 
base as well as support for various AI 
paradigms. 

Payne and McArthur cite editors, in¬ 
terface-building tools, debuggers, and an 
open architecture as the four necessary 
facilities. They list rules, frames (or 
classes), inheritance, graphics, truth 
maintenance, alternative views, external 
language calls, and an external program 
interface as the usual paradigms that 
need support. They discuss examples 
using Knowledge Engineering Environ¬ 
ment (KEE), Knowledge Base Manage¬ 


ment System (KBMS), GoldWorks, Nex- 
pert, Level5, and Advanced Debugging 
System (ADS), along with their own 
software. Entrypaq. 

Kappa PC 

KEE is an interesting example. It runs on 
Lisp machines from Symbolics and 
Texas Instruments, Hewlett-Packard and 
Sun workstations, and Macs or 386 PCs 
with TI Explorer boards. The HP version 
costs about $30,000. 

IntelliCorp, the maker of KEE, also 
has a line of C-based applications devel¬ 
opment and deployment environments: 
Pro-Kappa, which runs on workstations, 
and Kappa PC, which runs on Windows* 

AI applications benefit 
from the memory 
and interface features 
of Windows 



Kappa PC costs $3500, and run-time li¬ 
censes are $450. 

Several years ago, I built a prototype 
expert system for diagnosing the cause of 
failures in metals and alloys. My work 
was based on the Failure Analysis volume 
of the Metals Handbook, and 1 used 
Levels on a PC. At that time, Level5 was 
purely a rule-based system; now, I un¬ 
derstand, it has frames as well. It was a 
lot of work implementing my failure- 
analysis system using unstructured facts. 
The knowledge base ts full of rules that 
assert obvious things like the following: 

RULE ferrous materials 2 
IF material IS carbon steel 
THEN material is ferrous 
AND material type is alloy 

When I started to convert my Level5 
implementation to Kappa PC, I discov¬ 
ered that more than half the rules could 
be replaced by an object hierarchy that I 
simply drew in Kappa PC* Instead of 
having to assert facts about material clas¬ 
sification with rules, I was able to build a 
classification tree. The rule above was 
replaced by making carbon steel a child 
of ferrous materials and setting carbon 
steel’s material type slot to alloy (as op¬ 
posed to metal). 

This technique is a major improve¬ 
ment. InteliiCorp says that the diagram is 
the program. While that is a gross exag¬ 
geration, it has more than a grain of 
truth. 

In addition to rules, frames, and in¬ 
heritance, Kappa PC supports object 
methods, procedural programming with 
the KAL language, Dynamic Data Ex¬ 
change (DDE), active graphical images, 
and a C language interface. The level of 
integration is very, very high. Rules can 
look at slots, which can reference 
objects, which can invoice methods, and 
the music goes round and round. My big¬ 
gest problem in learning to use this 
package was that so many paradigms are 
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supported: It took me a while (and some 
telephone support) to get a feel for which 
piece of the puzzle went where. 

In the course of talking to other users, 
I discovered that Kappa PC was devel¬ 
oped as a thesis research project in the 
MIT civil engineering department. The 
student who developed it (Fadi Che- 
hayeb) went on to form his own com¬ 
pany, MegaKnowledge, and finally sold 
the product to IntelliCorp, which made 
substantial improvements. 

The MIT civil engineering depart- 
ment continues to use Kappa PC as well 
as KEE. According to Prof. Robert Log- 
cher, the department gets far more use 
out of Kappa PC because it is an easier 
development environment than KEE— 
and certainly a lot less Lisp-oriented. 
Currently, Logcher is using Kappa PC to 
develop a construction manager adviser 
for Shimizu. 

Fascinating stuff, this. Logcher 1 s sys¬ 
tem picks up where the Program Evalua¬ 
tion and Review Technique and critical- 
path method scheduling systems leave 
off. Instead of telling you that delays 
have slipped your schedule, the system 
figures out how to recover from the de¬ 


lays and restore the original schedule 
most efficiently, by shifting resources 
and allocating overtime. The develop¬ 
ment of the system was fairly smooth 
with Kappa PC. Logcher’s team had no 
trouble writing its own C programs to ex¬ 
pand the capabilities of Kappa PC and no 
trouble interfacing to construction data 
in dBASE. 

Across the Charles River, Dr. Chris 
Cimino at Massachusetts General Hospi¬ 
tal has been developing a unified med¬ 
ical-language system—an integrated 
query workstation for accessing biblio¬ 
graphic data on MEDLINE and drug 
data on the Physicians 1 Desk Reference 
CD-ROM—using Kappa PC as a devel¬ 
opment environment. When MGH was 
looking for an environment some 18 
months ago, the alternatives weren't any¬ 
where near as flexible as Kappa PC—and 
Cimino 1 s development group has added 
lots of C modules, as well as making ex¬ 
tensive use of Kappa PC’s object hier¬ 
archy and user interface paradigms. 
Interestingly enough, Cimino says he 
has yet to write a rule in almost two years 
of working with Kappa PC, although he 
expects to use rules for parsing natural- 


language queries. 

I can recommend Kappa PC for seri¬ 
ous R&D projects, but I’d caution you 
that there’s a steep learning curve—it’s 
right up there with learning to read Chi¬ 
nese or learning to program Windows in 
C. (By the way, learning to read Chinese 
isn’t impossible—I 1 ve done it. It does, 
however, require you to learn new para¬ 
digms and acquire hundreds or thou¬ 
sands of characters.) On the other hand, 
once you understand Kappa PC, you’ll 
find that it’s a solid, high-level tool with 
more than enough depth for big projects. 
It is an open architecture. You won’t find 
any real walls. 

Knowledge Fro for Windows 

Of course, not everybody can justify 
$3500 for a development environment, 
especially with run-time fees tacked on. 
IntelliCorp does have a “gateway” pro¬ 
gram that allows consultants to use Kap¬ 
pa PC for six months before paying for it. 
But for $695 (with no run-time fees), 
KnowledgePro Windows (KPWIN) from 
Knowledge Garden looks like a bargain 
by comparison. 

While KPWIN doesn’t support all the 
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Graphical User Interface CLEARING HOUSE 

Specializing in products for Microsoft Windows and OSI2 graphical environments 




G.U.I. CLEARING HOUSE - PM / Windows Catalog 


File Edit Search Order! 


WINDOWS 

APPLICATIONS 

Developrrteru Tools 

ACTOR 3.t Professional... .„ NEW 

ADEPT Expert Application Builder.__595 

Black ICE (Pro Icon Editor)., .149 

Borland C++........ 339 

Borland Object 1 Vision 99 

Borland Turbo Pascal,Windows.199 

Bridge 2.0 Tool Kit __,...629 

C-TfHEVE/Windows {Coromandel).349 

C++/View& ......... ..... . .469 

CASE;W3.0 ..,,.......459 

CASE: W Corporate Edition ..895 

Graphics Server SDK.....379 

Knowledge Pro Windows..629 

Lasertalk PC...309 

Microsoft SDK tor Windows 3.0 ..........349 

MuftiSCOpe for Windows 3............... 299 

ObjedGraph ics (White Water)__...cal I 

Personal Case . 179 

Powerlib W... w 265 

ProtoView,.. ...595 

ProtoGen.. 409 

Pubtech BafchWorks.. B9 

SmallTalk V/Windows .369 

SpeedEdit for Windows ...,.255 

ToolBox (Drover).. 249 

The Whitewater Resource Toolkit.call 

WlndowsMAKER (Candlelight).. 695 

WindowsMAKER Professional .NEW 

WinTrieve,,___ .call 

VZ Programmer. Wmdows ....... _.535 

Zortech C++ Compiler,,,,,.,,,^,,, 179 
Database Forms 

Access SQL ($PI). ,,1279 

Chart Builder for Superbase..,.169 

dBFast/Windows. ... 309 

ERwin... 729 

FormWorx Forms Publisher.. 199 

INTEGRA SQL (Coromandel).699 

JetForm. . ...«. .399 

MARVIN Image Database ..2395 

Gmnis ^Windows... 759 

Perform Pro,,,,.,. call 

Q+E ver 2.5, Single user ... 139 


V 

1 - 800 - 522-4624 

International, call (203) 426-4624 
Monday - Friday 9:00arn to 8:00pm EST 

GUI Clearing House is the only national reseller specializing 
exclusively in Windows and OS/2 Presentation Manager 
environments. This specialization is necessary in order to 
property serve you , our customer ; in this rapidly evolving market 

Our goal is to provide you with the finest customer service 
in the industry and to ensure that the products you sefect 
are the correct ones for your application. 

When you call GUI Clearing House , you will be greeted by one of 
our friendly, knowledgeable sales staff who will take the time to 
talk with you to understand your specific requirements. To further 
assist you ; we maintain a staff of technical consultants available 
to answer in-depth technical questions on products; and to help 
customers in identifying applications to meet their needs 

Please Note: The applications listed in this ad represent only a 
small sample of the Windows and OS/2 Presentation Manager 
products available through GUI Clearing House. Cali us for 
pricing on any Windows or OS/2application. Well promptly 
get pricing and availability for you, CALL TOOA Y! 


PUMP-FLG. pump analysis.179 

RFFtow, flowcharting..119 

SPACETEK:FadJrty Planner.call 

Topdown Project Planner (Ajida) .,,,,,249 
Connectivity 

Business Session for Windows.269 

CC:MAIL for Windows .. 449 

DaVinei eMAlL for Windows...,,,959 

Da Vinci aM AIL 8 User. 339 

DynaComm (Windows). .25 9 

DynaComm Elite.. . . .399 

EXTRA! for Windows ___379 

Faxilf for Windows...,,,179 

MicroPhone II .. 259 

Net Magic (US version) .,.,,,.,.609 

Network Courier,..., ... CALL 

Remotely Possible .,...NEW 

TERM fpr Windows .. 179 

Windows Workstation .,,559 

WinComm ____ ,,,139 

WinTerm.*„.,,,„,„,,,„409 


Supervise 4 ver 1.2 . 

.,.469 

Adobe Type Manager .. 

. 59 

Thinx ...... 

,,399 

Acvmotriy TrtrrIKnrhIr 

309 

Englne^fing Planrtlng 
ABC Flowcharter (Roykore) .. 


¥ 1 1 PC LI IA 1 ULflLrUUri._ _ 

BeckerTools 2,6. 

„119 

.,..199 

Distinct Back-up ,,. 

.119 

Braincei (Neural Net} . 

,,229 

File Shuttle XPRESS . 

,.129 

DesEgn/lDFF,,,,,,.,,.. 

,2795 

File F/X. ...-. .. 

,,119 

Design View ... 

,,749 

HP New Wave ... 

„139 

DRAFEX Windows CAD.. .. 

. 459 

tee Works 

.79 

MathType 

,,199 

Icon Pak II 

09 

MetaDesign, diagramming tool .. 

,329 

intermission . 

. 42 

Milestones, Etc (Kidasa) . 

,,139 

More Windows 

09 

Project tor Windows . 

.469 

PackRat 3,0 . 

.299 



PackRat Network (3 User) .. 

Personal Librarian „, 

,,579 

.859 

1WPMA “ 

PU/S for Windo ws (Spinnaker). 

Publisher's Powerpak 

,,179 
,_69 


PubTech File Organizer . ,,,159 


PIW APPLICATIONS 

Active Life for OS/2...139 

Aldus PageMaker tor OS/2, 579 

Asymetrix ToolBook for OS/2 .NEW 

CASE.PM for C or C++___ 1 675 

CASE:PM for MrcroFocus Cobol 2375 


CmpChat fgawthon).. 

Collage PM.. 

.279 

.. 179 

Corel Draw! for OS/2 . 

..call 

DeSoribe,,.. 

.529 

Excel for OS/2. 

.349 

FeeLance for OS/2.... 

.499 

HyperACCESS/5 lor OS/2. 

.169 

Lotus 1-2-3/G... 

.579 

Micrografx Designer. 

.,,,509 


Pub Tech Text Editor 

SmarText (Samoa).,,,,,,.499 

Straight Line .... ... 89 

Whiskers... ..... 29 

WideAngie/Windows..99 

Windows/Grii The World.,,,,,.__469 

Windows Shopper s Guide . . ...,16 

1 

\ Black ICE. 149 

Bralncel .. 229 

, File Shuttle XPRESS...129 

Remotely Possible.. call 

I Ventana DRAW ....„.,149 


Multiscope for OS/2 ... 349 

Nexpert Object. PM Runtime...929 

QbjectT/PM {MDBS)... 395 

OS/2 PM Softset (Microsoft)..129 

OS/2 PM Toolkit (Microsoft).. 409 

PackRalfor PM 339 

Pack Rat PM Network (3 User)__ 579 

Perspective forO&2 259 

O+E/PM ver2,5... 139 

Reiish .....139 

RT-Graphics(FSI),,,...959 

SmalfTaikJVPM .. 339 

SpeedEdit for OS/2... 255 

SpeedEdit for PM. . 255 

Sylos Plus/PM (Sytron) .. 259 

VZ Programmer PM ....1225 

WideAngfeforPM... .119 

Wingz... 359 

Word lor OS/2 ....call 

WordPerfect 5.0 for OS/2 339 

Win PRO/PM (Xian)...379 

Zortech C++ OS/2 Compiler Option,, 139 


Publishing Graph! cs 
Adonis Ciip-Art Window Shopper .42 

Aidus PageMaker.... 499 

Archetype DESIGNER... ...795 

Arts S Letters Graphics Editor.,,.,599 

CA Cricket Graph vl .3 ..... 159 

CA Cricket Presents.....,,,,349 

Corel DRAW! 2,0_ ,,,.,...399 

DqDOT! (screen capture/convert).,.139 

image-in full Pak .679 

Image-In Scan 6 Paint,,.,,...139 

Image firep. .,,,,.289 

Import for Windows,....... 259 

Instant ORGcharting... _NEW 

M icrografx Charisma.... 349 

Microgralx Designer 301 ..,469 

Microsoft Office for Windows.*.. call 

Picture Publisher.. 489 

PowerPoint for Windows .335 

Publishers PainiBrush.NEW 

PubTech Mulli-Tack.,... 139 

Scrapbook* 2.1 (ESkon) __129 

Ventura Gold Series for Windows.559 

WordScan Pius (Calera) ..,,795 


HARDWARE, etc. 

Image Scanners 

Logilech ScanMan 256/PC-AT329 

Microtek scanners..call 

Boards 

ATI 6514/Ultra 512K.......489 

ATI 6514/Ultra 1MB.,,,,.,.,,659 

ATI 6514/Ultra+VGA 512K.579 

ATI 6514/Ultra+VGA 1MB.759 

Squeegee Graphics Adapter,,,,.NEW 

Intel SatisFAXiion board..... call 

MuIttMedta Products 

Guide 3 (Owl Int'l),.439 

icon Author (AimTech) ...‘.call 

Super Video Windows,,,.....599 

VideoLin XiFftAMEBUFFER.1119 

Erasable Optical Drives call 

GUI Clearing House offers a full line 
of hardware items selected to augment 
the Windows, Presentation Manager, 
and Multi Media hosed platforms. If 
yut don*r see a particular item, just 
ask....Me will promptly obtain pricing 
and availablity for you. Cult us 
TODAY! 


1 

PAYMENT • Visa. MasterCard. Omars Club and Carla Blanche accrued. Person^ and company cheeks accepted. Please allow 2 weeks, lor processing Coiporase and tnabtiFmnal punchagn ordes. sublet la c.tudil .i^nyyal Rnd a irurirtnum 
initial purchase £500, paid via C.O.D. or in advance C.O.D minimum purchase is $100. maximum $1,000 payable by cash, cashier's check, or money order CT residents add 8% sales rax. 

SHIPPING ■ Shippingrtiandlinj charge K or $6 minimum, $5 dlra lar 0 O 0 stiipnniiwtis may WCJlrifa ad*»0«l Charges. Cdil tar rnfointalian tar shipments ta Alaska. Hawaii, and paints OuIskIb the UnHed Stales 

TERMS AH produces carry manutadurer's warranties only. Product warraRtias, guarantees, redales, trial padoc privi leges, or ether pfcnoliona: pregrams are handled by the mar.ulaclurer Defecr-ve items replaced or repaired al pgr piscrplion 
All rationed items musl be acoompanied by a return maitriar aulhorlishon |RMA| mimbur ITif^ is il 15% rwslo^rig leu on dOn-ctalwliYB merchandise Shiroinp is non relundabla. Openab soflwam ajid other consumables are 
nen raFundable, We can net guarantee compaltaiiiEy. Kem availabi^y price, terms, end policies subject la c+ange withcul noL ce Graphical User Interface CLEARING HOUSE fe not : nbt 


All rationed items musl be pcoompanied by a return maieriar aulhorliahon |HMA) mimtwr Thcf« is fl 15% residing 
nen refundeble, We can net guarantee compaiibiiiEy. Item availability, price, farms, and policies subject 1c change witl 
errors. Maiing address is Graphical User Interface CLEARING HOUSE' P O Box tD, Sandy Hack, GT 064ft£ (£00.^ 42 6 4824 

Circle 130 on Inquiry Card. 


is nun refundable. Opi 

IING HOUSE ■?, not vsble lor damage due lo emissions or typographical 
Copy rig hr <7 1990.199T GUI CL EARING HOUSE All rights reserved - 
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HANDS ON/BEYOND DOS 


paradigms and facilities of a full hybrid 
expert-system development environment 
such as Kappa PC, it is interesting in its 
own right. KPWIN is a development en¬ 
vironment with a programming language 
that handles lists but has a syntax more 
like Pascal than Lisp. It includes a back¬ 
ward-chaining inference engine and 
rules, and it has a number of hypertext 
features, but it's not a conventional ex¬ 
pert system. 

KPWIN’s building block for objects is 


the topic. A topic can contain procedures 
and daemons, as well as rules and vari¬ 
ables, and you can organize the topics in 
a hierarchy. KPWIN has no frames as 
such, but you can get the same effect 
with topic hierarchies. It has no forward- 
chaining engine, but you can build one 
fairly easily with procedures acting on 
topics. 

A lot of the applications for KPWIN 
seem to be in the training and intelligent 
assistant areas. For instance, Avis Leas¬ 


ing is testing a KPWIN program to auto¬ 
mate sales proposals; Commonwealth 
Edison is using KPWIN to link scanned 
maps with geographical information 
about gas and electric lines. A system 
called HUGO, sponsored by the Nation¬ 
al Institute on Drug Abuse, helps minor¬ 
ity students apply for grants and provides 
technical information on NIDA policies. 
These are smaller-scale applications 
than people are creating with Kappa PC, 
but they are still significant. 

I came to KPWIN with the same im¬ 
pediment that made it difficult for me to 
learn Kappa PC: I already knew how to 
write programs and rules for a conven¬ 
tional expert system. According to Bill 
Thompson, who with his wifeBev devel¬ 
oped KPWIN, the people who do best 
with the product are not necessarily the 
hard-core programmers or knowledge 
engineers. They're more likely people 
who have written Excel or Lotus 1-2-3 
macros. 

I eventually got the hang of KPWIN, 
and I like it as a rapid prototyping tool for 
Windows. It's quite a rush doing a whole 
file-selection dialog box (which is about 
three pages of C code) with the fol¬ 
lowing: 

selected_flle is 
file„nienu( r *.brop' 

continued 


COMPAN V INFORMATION 


IntelliCorp 

1975 El Camino Real W 

Mountain View, CA 94040 

(415)965-5500 

fax: (415) 965-5647 

Circle 1160 on Inquiry Card. 

Knowledge Garden, Inc. 
473A Malden Bridge Rd. 
Nassau, NY 12123 
(518) 766-3000 
fax : (518) 766-3003 
Cirda 1161 on Inquiry Card. 

LaserMaster Technologies 
Corp. 

7156 Shady Oak Rd. 

Eden Prairie, MN 55344 
(612) 944-9330 
fax: (612) 944-0522 

Circle 1162 on Inquiry Card. 

U-Lead Systems, Inc* 

680 Knox St. 

Torrance, CA 90502 
(213) 538-8911 

Circle 1163 on Inquiry Card. 



acBond lib 


Never buy another ribbon! 

a.Qtjo&oiti «/ 


Universal Cartridge {includes one adapter!...75.00 

Multicolor Adapter (specify printer).,**.40,00 

Epson only Maclnker 1 ™ model 271EP,*,.**,,*,*45*00 

I mage writer nniy Maclnker model 2341M ********.*45*00 

Universal Spool Maclnker.,***.*..*.***75.00 

Heat Transfer Adapter....25*00 

Extra Ink Bat Ale, Black ....3.00 Pin! 18,50 

Colored Ink Bottle. 4.00 Extra Reservoir.. **,*..**6.(H) 

All uniii come wlih tmttte erf wit, meter, imctw, Towvoif cover. Go color !! Siitgte & rnulri- 
UniveiMl Cartridge Mnclnktr wtof. iWlttfanl end twte iuu*fcr RVRfMte red, jjmen. blue, brown, purplt. jdIIow. nnn E e, 

dteWfl wjih cartridge whiln. silver and. gold. Indelible and OCtt Ink artridgra available. 

Over 24,000 printers supported. Better than new print quality. Extended printhead life 
thanks to lubricated ink. Average cartridge can be re-inked 60-100 times at 5 cents/re¬ 
inking, Multicolor adapters re-ink multiband cartridges. Documented customer savings 
of up to $30,(XX)/year. Detailed free catalog 

™ - 

Automatic Ribbon Save hundreds of $$! Recharge r=j 

Welder. Make your your ink-jet cartridges—single or n _ \\ ^..p 

own ribbons! Bulk multicolor. Most ink-jet printers h 
ribbon available, supported, 
any type; single, II Ihsk it (black) ...24.95 

*- 00 Afl multicolor, heal HP Think Jet«**........*29.95 

transfer and Others, Other brilliant colors available 

Full page Scanner: sheet fed or hand held!! Don't type it, scan it 
with Character 400P. Eliminate costly, time consuming labor by 
reading printed material into your computer. Character 400P is 
FULL PAGE. Use it as a HAND SCANNER to read directly 
from books or with the AUTOMATIC SHEET FEEDER (no — 

extra charge). Scan in forms, agreements, contracts, financial 

reports, or use it to organize an efficient, electronic data file of k _ 

dippings and images. 100400 dpi selectable resolution. Supplied - 

complete with PC interface, cable, LightPaint image software, — 

( humeter 400P..599,00 Perceive OCR s/w..99.00 

Finally, great color scanning for your PC. PS 3000 features 300 dpi resolution with full 24-bit color 
(16 million colors). Functions also as a 256 gray-level scanner for black & white photos. Fully HP 
Scanjet compatible for use with OCR software. Complete with Picture Publisher software & cable 

(VGA required or belter). PS-3000.***.».**.....*«*.*«*...„***„****„*.***„■.**—*-899-00 

Word Sam OCR software --— -.............» ..$300.00 




Modems - Fax/Modems - Fax/Phone Switch 


UghtSpeed 2400LE, Editor's Choice', PC 
Magazine - 'Best Buy . MacUser. 2400 hand 
modem, error free with MNP class X software, 
cable, free introductory services. 

LightSpeed 240QLE.....159.00 

Bullet 9600 bps, V.32, MNP 5......479,00 

Bullet 9600 bps, V42/V.42bis MNP 5 ..549.00 
MicroModem, 2400 bps pocket modem 149,00 

Increase 3.5" disk capacity to 1.44 Me 
ingenious and simple device. Only $15*01 





Diskette Doubler 


Run a phone plus answering 
machine and a fax machine 
on a single phone line and 
save S$$. Installs in 2 min¬ 
utes, very easy to use t error proof. 89.00 

Pocket Fax/Modem *,**..*****.**..,.*249*00 

Send/Rcceivc, 9600 bps as fax, 2400 bps as 
a modem, with software and cable. 

s with this 

t 


Computer Friends, Inc- 

14250 NW Science Park Dr, 
Portland OR 97229 


Silisfidon or 30 (fay refund - 
Prompt shipmctii - Major credit 
cordi and COt> PC’s fttmi nnl'l 
aoccHinli - Stopping chargci 55 JO 
ctucIujJ o&sL + S3 JX) handling 


Order Tell Free 1-800-547-3303 

In Oregon <503)626-2291 
Fax (503)643-5379 Telex 4949559 CF 
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libu’re one of millions who started with 
this vision of productivity.. 



...and are about to discover how to actually 
achieve it 




HPNewWave teamwl 


with Windows has been 
chosen aver Windows 
alone as PC Magazine's 
1990 “Environment of 
the Year n 


Words cant capture what HP 
NewWave software adds to 
Windows* You have to experience 
it in motion. 

Get our interactive demo disk, 
and you'll know why the editors 
of PC Magazine chose NewWave 
as "‘Environment of the Year." 
You'Ll discover; 

* how much easier NewWave is 
to learn and use than Windows 
alone. 

* how much simpler it is to com¬ 
bine information from word¬ 
processing, spreadsheet, graphics 
and other applications, for greater 
impact. 


* how only NewWave can perform 
everyday tasks like sales reports and 
inventory updates 
automatically, 
even while you're 
home asleep. 

lb put it simply, 
people had hopes 
for Windows, but 
it's NewWave with 
Windows that really delivers on 
them. Don't take our word for it, 
get our interactive demo disk. 
($3.95 handling charge) 

Call 1800 345 9111 x23A 

HEWLETT 
PACKARD 




Act now for a $25 rebate 

Buy HP NewWave between 5/1/91 anti 
8/30/91, then send this coupon, original 
product registration card, and your 
sales receipt to HP Program Awards 
Center, PO. Box 59058, Minneapolis, 
MN 55459-0058. Must be postmarked 
by 9/6/91* 


Name & Title 


Company 

Phone 

Street address 


City, state, zip. 



1 

AJ 


'Dealers of HP products and their employees rail, eligible. Allow fi-fi weeks for your check tn arrive. 





















































HANDS ON/BEYOND DOS 


That merely scratches the surface. 
KPWIN has several hundred functions 
in its language, including the ability to 
call functions in an external dynamic 
link library, to have DDE conversations, 
and to execute the contents of a text string 
(shades of Lisp!), 

The Thompsons’ goal is to use the 
computer to communicate knowledge. 
They have got a great start at that in 
KPWIN, If you’re looking for a fairly 
easy development tool for smalUo-mid- 
dling Windows applications—especially 
those that could benefit from an infer¬ 
ence engine or hypertext—KPWIN may 
be just what you need. 

Odds and Ends 

And now for something completely dif¬ 
ferent, ., * 

Most of my time the last month has 
been spent working on my book. Ad¬ 
vanced Windows Programming , which is 
to be published in the fall by John Wiley 
& Sons, One of my major examples is a 
simple image-display and processing 
program. I was really tuned into this 
project when 1 came across PhotoStyler, 
which is a new, full-blown photographic 


image-processing application from U- 
Lead Systems, 

I can’t tell you how nice PhotoStyler 
is—youMl have to see it for yourself, 
preferably on a 24-bit color display. I 
have “only” a 256-color Super VGA dis¬ 
play- PhotoStyler makes me want better. 
It does color correction, color conver¬ 
sion, color separation, image editing, re¬ 
touching, and composition. Also, it can 
run a scanner. At $795, PhotoStyler is 
not inexpensive, but it looks to be worth 
every penny. 

I will be producing my own camera- 
ready pages once I’ve finished writing 
the book. The piece of hardware that 
makes this possible is the LX6 Profes¬ 
sional printer enhancement board from 
LaserMaster Technologies. The LX6 is a 
PC add-in board with 6 megabytes of 
memory, several programmable array 
logic chips, and its own processor. It 
talks to an HP LaserJet or compatible 
printer through the printer’s video port. 

I have it working under both Windows 
and Presentation Manager with 135 
fonts. In low-resolution mode, I get 300 
dot-per-inch pages at the full 8 pages per 
minute that the printer engine can han¬ 


dle; in high-resolution mode, I get 800- 
dpi pages at about 4 ppm. I didn’t deserve 
this kind of performance until I started 
the book, but printing graphics from 
Windows 2.0 (at 20 minutes per page) 
was making my beard turn gray. 

There has been one drawback with the 
LaserMaster board besides the price 
(which is about as much as the HP printer 
it drives): The output is too nice. Not for 
the book: 800 dpi is at the low end of 
typeset quality. No, my problem is that 
my younger daughter is in a cooperative 
nursery school. And the nursery school 
has a newsletter, which my wife edits. I 
made the mistake of producing one page 
for them, at 800 dpi, in several sizes of 
Bookman, with ornamental stuff in Zapf 
Dingbats. I just couldn’t leave well 
enough alone: It showed up the rest of the 
newsletter. Guess who has to produce the 
whole newsletter now? ■ 


Martin Heller, a contributing editor for 
BYTE, develops software in Andover , 
Massachusetts, and is writing an ad¬ 
vanced Windows programming book. He 
holds a Ph.D. in physics. You can reach 
him on BIX as heller. ” 


MEET YOUR NEW 
UNIX SYSTEM ADMINISTRATOR! 


Helios’ EtherShare'" file server sys¬ 
tem lets you do system administration 
from any Macintosh on your network. 

Plus it gives you a PostScript® print 
server, a terminal server and an inter¬ 
net router that uses AppleTalk packet 
technology. Allfor about $]()() per 
session! 

Field proven in Europe for almost 
two years, ElherShare provides high 
speed file access to up to 200 PCs, Macs 
and your DEC, Sun, Sony or IBM workstations. 
You can even have several EtherS hare systems 
working on the same Unix host at the same 
time. It looks like AppleShare to the Macs, 
but moves data at Ethernet rates, up to 






10 Mbits/sec. And it integrates comput¬ 
ers with other operating systems like a 
DEC VAX® under VMS or Ultrix and 
lets IBM PCs join in the fun, as well. 

Obviously there’s a big story here. 

If you want the details, we’ve prepared 
a full package of information we’ll be 
glad to deliver to you via e-mail. Just 
dial up our CompuServe* number 
74730,1004 and we’ll get it to you. 

If you would like to speak with our 
National Sales Manager, contact Paul Lucero at 
998 West Lynn Way, Suite 4, Cupertino, CA 
95014. Phone 408-255-2503. AppleLink: 
Helios.USA; or send him e-mail on 
Internet: lucero@apple.com. 


I 


HELIOS 
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MACINAHONS 



DON CRABS 

System 7 . 0 — 

Apple Defines Its Future 


I have been using System 7.0 since 
the initial developers’ beta version 
was sent out last year after the 1990 
developers’ conference. By the time 
you read this, Apple will have re- 
leased System 7.0 at this year’s develop¬ 
ers’ conference. My comments here are 
based on System 7.0b4, the final beta 
version Apple sent to developers. 

Let’s get one thing straight: System 
7,0 is not supposed to be a niche operat¬ 
ing system for only the highest-powered 
Mac iron, like OS/2 is for Intel boxes. It 
will run on a Mac Classic with 2 mega¬ 
bytes of RAM, as well as on a loaded-to- 
the-max Mac Ilfx. Because it’s an evolu¬ 
tion of the existing Mac graphical user 
interface, it has success designed into it 
right from the start. It’s not like Apple 
tossed out everything and started over. 
Because of the importance of System 
7.0, it’s also my software of the month. 

Apple has announced that System 7,0 
will not be available through the usual 
on-line distribution channels (e.g., Com¬ 
puServe MAUG, Connect, America On¬ 
line, and GEnie). You’ll buy one of two 
upgrade kits from your local dealer. The 
first kit costs about $99, and it comes on 
SOOK-bytc floppy disks along with new 
manuals; the second kit comes on a CD- 
ROM and is targeted for Mac managers 
who must upgrade a lot of Macs across a 
network. Pricing for the CD-ROM kit 
hadn’t been set at press time. 

In both cases, Apple will give you 90 
days of free telephone support—yes, you 
read that right. This is the first time 
Apple has done this for its Mac OS. Con¬ 
sidering all the differences between Sys¬ 
tem 7.0 and System 6,0.x, this support 
will be needed. 

The New Finder 

On the surface, not a lot seems to have 
changed with System 7.0’s interface. 
What is new requires a bit of exploration 
and some getting used to. The first thing 
you’ll notice about System 7.0 is that the 


Finder has disappeared. Well, not really, 
but it’s gone away in terms of the Finder/ 
MultiFinder dichotomy. Under System 
7.0, the Finder is MultiFinder. In fact, 
MultiFinder is now built in, so you can’t 
choose not to use it. 

This new Finder has a load of improve¬ 
ments that show Apple listens to its cus¬ 
tomers and developers. Icons and win¬ 
dows now take on a three-dimensional 
look, much like those you see under Next 
and Windows 3.0 (although you’ll need 
at least 16 colors or grays to see these 
differences). 

Finder menus have been enhanced. If 
you scan the menu bar on the Desktop, 
you’ll see the familiar Apple menu. But 
when you open it up, you’ll see immedi¬ 
ate differences. First, you’ll see cute lit¬ 
tle icons next to each menu item. Second, 
you'll notice something that’s likely to 
knock your socks off: The Apple menu is 
no longer just for desk accessories (DAs). 
In fact, you can drag (no more Font/DA 
Mover!) any application or document 
into the Apple menu (using the Menu 
Items Folder in your System Folder), 
where they are handily grabbed. 

These changes are instantaneous: You 
don’t have to restart your Mac to see the 


new stuff in the Apple menu. That alone 
makes System 7.0 about a million times 
more convenient for Mac power users. 

Gone also is the ubiquitous (and ugly) 
Control Panel DA, Instead, a new menu 
item called Control Panels reflects the 
Control Panels Folder contents. Like the 
Menu Items Folder, the Control Panels 
Folder is located in the System Folder 
(see the screen shot). That’s the meta¬ 
phor Apple has chosen for all its System 
modifiers—separate folders within the 
System Folder to hold the stuff to modif y 
and customize your system. Thus, you’ll 
also see folders labeled Extensions (to 
hold INITs and edevs), Scrapbook File, 
Preferences, Start-up Icons, and Clip¬ 
board, among others. 

The watchword for the new Finder is 
customization. One such new feature, 
the Views Control Panel, works like the 
current shareware Layout Plus, in that 
you customize the look of windows and 
set defaults for information display. Oth¬ 
er new Control Panels include Labels 
(a replacement for the current Color 
menu), Sharing Setup, User Setup, and 
File Sharing Monitor (these last three 
edevs let you manage the new personal 
file-sharing capability of System 7.0— 



Don takes 
full measure 
of Apple’s 
newly announced 
System software 
and finds more 
hits than misses 
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A Message 
To Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ names 
and addresses only (no other 
information we may have is ever 
given). 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BVTE Magazine 
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/ I • A hi kJ U i.\-x j_i JlV Ly i_> a.\ v XL 

P.O. Box 555 
Hightstown, NJ 08520 
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sort of a personal version of Apple- 
Share). System 7.0 makes it much easier 
to modify the way your Mac works with¬ 
out going to shareware. 

Other Goodies 

Other Finder enhancements include an 
honest-to-goodness fast and powerful 
find command, file aliasing that lets you 
create filenames on your Desktop that re¬ 
fer to the real files elsewhere, and new 
memory capabilities. Unlike the current 
System, which lacks virtual memory and 
limits you to a physical address space of 8 
MB, System 7.0 includes a simple vir¬ 
tual memory implementation that can ad¬ 
dress up to 1 gigabyte, while also sup¬ 
porting up to 128 MB of real memory on 
machines with 32-bit clean ROMs, like 
the Mac Ilfx and Ilci. 

Don’t expect miracles with virtual 
memory, though. In my tests, if you set 
virtual memory to be anything close to 
your real single in-line memory module 
count, you can expect performance to 
take a serious nosedive. 

Keep in mind that while System 7.0's 
virtual memory can help memory-poor 
MacFolk a little, it’s no panacea. These 
virtual memory improvements are avail¬ 
able only to the 68030-based Macs and 
68020-based Macs with the external 
paged memory management unit. 

Besides these improvements, Apple 
has also added a bunch of other new fea¬ 
tures. Interapplication Communications 
lets you hot-link different application 


documents. A Publish and Subscribe 
mechanism makes any document avail¬ 
able to any user on a network. The Data 
Access Manager will make it easier to 
wire your Mac to applications sitting on 
other computers, while TrueType fonts 
offer sharp outline fonts on any printing 
device without the need for PostScript. 

Taken together, all the improvements 
in System 7.0 help to make up for the 
product’s overly long gestation period. 
Now, Apple, it’s time to get cranking on 
System 8.0, so we don’t have to wait two 
years for it, too. 

Tip of the Month: 

The Outbound Portable 

Ever since Apple delivered its Mac Por¬ 
table, MacFolk everywhere have been 
waiting for the other shoe to drop. They 
have been waiting for Apple to get seri¬ 
ous about portable Mac computing and 
produce some machines that can com¬ 
pete with the likes of Toshiba, Zenith, 
Compaq, and others in the DOS world. 
Frankly, Apple has been pathetically 
slow at supplying a notebook-size Mac¬ 
intosh solution for the huge pent-up de¬ 
mand for portable computing—so slow, 
in fact, that many people have bought 
DOS machines and use file transfer 
products like LapLink Mac III to meld 
their DOS and Mac worlds. 

Another by-product of Apple’s porta¬ 
ble recalcitrance has been the growth of 
third-party portable vendors. Colby and 
DynaMac have been around for quite a 



The System Folder contains the Control Panels Folder. 
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NDPWIN The 32-Bit Windows"Extender 


Since Micraway helped launch the 32-bit 
DOS Extender market in 1987, our 
languages have been at the heart of the 386 
revolution, NDP Fortran, C, C++ and 
Pasnl make it possible for both mainframe 
and PC programs to take advantage of the 
4 gigabyte address space of the 386/486, plus 
Intel and Weitek coprocessors. They employ 
global optimizations and other techniques 
originally developed to run large applications 
on mainframes. The translators use dialects 
and extensions that simplify ports. These 
include a VMS compatible Fortran 77, a 
version 2.0 C++ and an ISO Pascal, NDP 
C switches dialects between UNIX V, ANSI 
and MSC and also contains MSC graphics 
extensions, NDP compilers run on the four 
popular 386 UNIXs, plus XENIX, Ergo and 
Phar Lap, For DOS users we added a 
library of 88 graphics and low level 
extensions that automatically detect and use 
all popular graphics adapters and modes, up 
to high resolution VGA. 


Between the quality of the code we 
generate and the richness of our extensions, 
we thought 1991 might be a good time to 
examine new platforms or processors. Then 
along came Windows 3,0 with its 386 
enhanced mode. Not happy with being able 
to multi-task only under UNIX or 
DESQview, many of our customers now 
wanted to run their 32-bit applications 
under Windows, So we visited Microsoft 
and followed up with NDPWIN - a 
Windows Extender used to create and run 
32-bit applications on Windows. 

One of the features of NDPWIN is that 
it makes possible both character and 
graphics based I/O. You can create a 32-bit 
character based application that runs in a 
window or an application which calls the 
Windows API. Programs with character 
based I/O will run without changes and can 
take advantage of Windows multi-tasking, 
while you 1 re learning to deal with GUIs* 
APIs and SDKs, Developers who have 


already ported using the Windows SDK but 
need access to 32-bit speed or memory can 
simply recompile with our tools, using the 
NDPWIN-QDK. The NDPWIN 
versions of our 386 languages, including 
tools, are $895. The NDPWIN- SDK 
which interfaces the Windows SDK is $1495. 

PC users have been counting on 
Microway since 1982, when we introduced 
the first 8087 development tools. In 1991 
our products and technical support are the 
best in the industry . , , and getting better. 

Call (508) 746-7341 today! 



Microwav 


The World Leader in PC Numerics 


Corporate Headquarters: Box 79, Kingston, MA 02364 USA (508) 746*7341 
32 High St., Kingston-Upon-Thames, U.K. 081-541-5466 
USA FAX (508) 746-4678 Germany 069-75-2023 Holland 40-836455 Italy 02-74.90.749 Japan 81 033 222 0541 
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while, making overpriced and overly 
large portable Macs by cutting up whole 
Macs bought from Apple. 

The only real third-party Mac Porta¬ 
ble done maker is Outbound Systems. Its 
machine, the Outbound Portable, clever¬ 
ly extends the Mac Plus or Mac SE bus 
and stuffs it into a lunchbox-size portable 
Mac that’s less than half the size and 
weight of Apple’s original Mac Portable 
(the Mac Portable II, with backlighting, 
is a bit less heavy). Due to a special deal 


with Apple, even though the Outbound 
uses Mac Plus or SE ROMs, Outbound 
can sell these Mac clones at will. 

Without mincing words, the Outbound 
Portable is a pretty darn good machine. 
I’ve used one since July 1990, and I’ve 
hauled it through the x-ray machines at 
O’Hare Airport frequently enough to 
ionize everything in its guts. Despite this 
abuse, the Outbound Portable has acquit¬ 
ted itself admirably, I really love this lit¬ 
tle traveling companion, so much that 


my Mac Portable now stands in for use 
around the house, on the patio, and out in 
the backyard. 

I have stuffed my Outbound Portable 
with 4 MB of RAM, 16 MB of RAM 
disk, and a 40-MB hard disk drive. The 
machine also includes an antiglare-coat¬ 
ed backlit LCD screen capable of resolu¬ 
tions slightly greater than that of the Mac 
Classic screen (560 by 384 pixels), a tiny 
outboard 2400-bps modem that’s 
powered by the serial port, a small out¬ 
board Superdrive-compatible floppy disk 
drive, and a SCSI adapter that lets me 
plug in small external SCSI disks, like 
the IDS Wips that I’m fond of. The key¬ 
board is detachable (infrared or corded 
connections) and includes a built-in Iso¬ 
point tracking device (a separate two- 
button Microsoft Mouse also comes stan¬ 
dard). 

Excluding the small external doodads, 
this Outbound Portable weighs just 8 V 2 
pounds, making it a bit large by 286- and 
386SX-based notebook standards, but 
tiny compared with the Mac, Colby, and 
DynaMac behemoths, 

Apple is reportedly set to announce 
one to three smaller Mac notebook ma¬ 
chines later this year (using either 68020 
and 68030 CMOS processors and weigh¬ 
ing in at around to 6 V 2 pounds). But 
if you need truly portable Mac comput¬ 
ing now, the Outbound Portable works 
well and is reasonably priced (the street 
prices for a 40-MB hard disk drive model 
average less than $2600). ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be contacted on BIX as 
4t decrabbr 
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Outbound 

Portable... ..$3699 

Outbound Systems, Inc. 
4840 Pearl East Cir. 
Boulder, CO 80301 
(800) 444-4607 
(303) 786-9200 
fax: (303) 786-8611 

Circle 1164 on Inquiry Card, 

System 7,0..... $99 

Apple Computer, Inc. 

20525 Mariani Ave, 
Cupertino, CA 95014 
(408) 996-1010 
Circle 1165 on Inquiry Cord, 
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TI 34020, 
SuperVGA, 
8514/A 

at 1/3 the price 

$1194 USD 

Meet NDI’s Volante AT1000, the sizzling new 
videographics subsystem that delivers: 

* the dynamic power of 34020, plus 8514/A 
and SuperVGA — all on one compact card 

* blazing response times 15 to 50 times 
faster than 34010 cards 

* instant connectivity to all of your soft¬ 
ware, including X Windows 

* high-resolution 1024x768 graphics with 
256 active colors out of 16.7 million 

• the reliability of NDI’s custom ASICs 

* • an unprecedented lifetime warranty 
All this. And more. For only $1194 
USD. To learn more about the Volante 

AT100G and other 34020-based subsystems, 
call 1-512-343-5055. 


NATIONAL DESIGN, INC 

9171 CAPOA! OF TEXAS HIGHWAY 

AUSTIN, TEXAS, 78759 
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Jp to date, 
town to earth 


landing the world , UNIX is 
ringing the world of comp ut- 
s, the world of business— 
ilte simply, changing the world. 
* revolutionizing office autu¬ 
ition. It's required for LIS. 
vernment computer contracts, 
s the backbone of information 
itfegies worldwide. 

ie information you need . 

iats wliy you need UmxWoruj— 
t magazine that keeps you 
to date on the rapidly chang- 
^ world of open systems 
mputlng. Each issue brings 
u the latest product trends and 
■finical advances that can 
ect your business. The inside 
>ry on some of the worlds 


biggest high-tech companies. 
Easy- to - understan d pn>grafil¬ 
ming tips and tutorials lhat can 
help you and your company 
use IJNFX to its fullest. And 
unbiased hardware and software 
reviews to help you invest 
wisely when you buy. 

The whole UNIX-verse . 

UmxWorlds in depth features go 
beyond dry technical facts, to 
show how the pieces fit together 
— to tell you what's important 
about the advances and the 
strategies that are changing your 
world. And UspcWoRf i) con¬ 
sistently offers the freshest, most 
down - to- earth writ s n g y< > ul 1 
find in any computer publication. 


Subscribe and Save . Subscribe 
today; and receive the next 12 
issues of U.wxtyofti.n for just half 
the regular newsstand price. 
Save even more by ordering for 
two or three years. You can’t 
lose — every subscription to 
ilMxWomj) comes with a no-risk 
guarantee. 

1 year $18.00 (save 5056) 

2 years $32.00 (save 55%) 

3 years $42.00 (save 60%) 

Subscribe now! Cali toll-free: 

1-800-341-1522 

UNIXWORLD 


F you’re into UNIX, you need UnixWorld Magazine. 





Operating Systems 

□ .MS-DOS 

I 1 Concurrent DOS 
S^UMX SystemV/386 
MENIX 286/386 
m, ADC 

□ ,386/ix 
^HP-UX 

I "^Sequent Dynex 
^NCR UNIX 
^VMS 
m Macintosh 


Applications 

S^EDI 
[5T Point-of-Sale 
m Mainframe RJE 
(^Medical Claims Filing 

m Check Clearing 
and Deposits 

PI Electronic Funds 
Transfer 

m Credit Card Verification 

h U.S. Customs Automated 
Broker Interface 

H Electronic Tax Filing 


...and More! 


CLEO’s 378GPlus* is the 
preferred 3780/2780 bisynchro¬ 
nous communications solution 
for applications requiring fast, 
efficient data transfer. It’s been 
proven in over 50,000 worldwide 
installations. 

With 3780Pfus, you get 
full IBM 3780/2780 RJE emula¬ 
tion for IBM PCs, PS,''2s, and 


ScripnngCcnwiani 
Lang^gi,./ 



compatibles. It also works with 
RS/6000, DEC VAX, HP90OO, 
NCR Tower, Prime, Pyramid, 
Sequent, Altos, and Apple Mac¬ 
intosh systems. 

Features include forms con¬ 
trol, auto dial/auto answer, and 
a communications line monitor. 
Our powerful Scripting 
Command Language and 
Application Program 
Interface make 
unattended 
operation easy. 

Wc offer J 
3780Plus on 


high-speed modem boards, high- 
performance co-processor boards, 
and economical synchronous inter¬ 
face boards. Internal modems 
supported include 201/212, 208, 
208/2400, V22 bis, Y32, and others. 
External modem auto-dialing capa¬ 
bilities include LIDS BSC, SADL, 

AT Command Set, and V25 bis. 

We also offer 3780Pius 
through our intelligent 
SYNCcable, which 
allows synchronous 
communications 
activity through 
asynchronous 
ports. 



Appiicatio, 
Interface . i 



To learn more, call us today 
at 1-800-233-2536, Or write 
to us at 3796 Plaza Drive, 

Ann Arbor, Michigan 48108. 


FAX; 313/662-1965 


CLEOS 

CLEO Communications^-^ 

A Division of Interface Systems ; Inc 


AVAILABLE WORLDWIDE! 

In Europe, call Sin tec Peripherals Ltd. in Slough, England, at 0753-811888 (FAX: 0753-811666). 
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Networking Unix 


A h, networking* In the realm of 
Unix systems, dealing with 
LANs can be a bittersweet expe¬ 
rience* If you're a system or net¬ 
work administrator, your initial 
experiences with setting up the network 
may be a nightmare. Analogous to 
UUCP, the first connections are the 
hardest, yet things can get far more inter¬ 
esting when attempting to hook up to the 
world at large (in this case, the Internet)* 
Since the desired end result is trans¬ 
parent high-speed access to computers, 
files, and devices that can be scattered all 
over your company or even all over the 
world, it's worth a bit of brain-busting. 
Users have it a bit easier, since their big¬ 
gest problem might be keeping track of 
what machine they're on at any given 
time. But, as usual, it always helps to de¬ 
fine a few terms, trying to make things 
easier to understand. I'll use references 
to real life here, so you won't feel as if 
Fm just talking about dull theory. Future 
columns will address the nuts and bolts 
of hooking up and using Unix systems on 
an Ethernet LAN, 

A Multilayer Cake 

The basis of networking is the famous 
seven-layered ISO/Open Systems Inter¬ 
connection (OSI) reference model (see 
the figure). It took seven years to fully 
develop and specify this model, so in the 
future people may think the number 7 
had mystical significance* 

The ISO model defines how networks 
are constructed to keep implementation 
details hidden from higher levels* In es¬ 
sence, once your application programs 
have been written to operate with a prop¬ 
erly designed network, they won’t have 
to change, even when network topology 
changes or hardware technology im¬ 
proves. This will be important in the 
next few years, as hardware moves from 
Ethernet to Fiber Distributed Data Inter¬ 
face (FDDI) and beyond. . .but now I'm 
getting ahead of myself. 


The details of which software belongs 
to which layer are of interest mostly to 
network designers, yet system program¬ 
mers often have to get involved at every 
level below the application layer. Actu¬ 
ally, the term “application layer” itself 
might be confusing. It refers not to the 
application programs themselves, but 
rather to the interface between applica¬ 
tion programs and the network. Thus, 
application programs have to use and be 
cognizant of the system calls that make 
up the application layer if they wish to 
deal with the network. 

When you have 
10 megabits per second 
and a heterogeneous 
network standard, UUCP 
and serial connections 
become outdated 



A typical Unix installation uses Net¬ 
work File System (NFS), TCP/IP, and 
Ethernet as the software and hardware 
bases for its network* In such a case, the 
data link layer—the next-to-lowest level 
of the OSI model—would be represented 
by the device-driver software that talks 
to the actual Ethernet transceiver (i.e., 
the card that the coaxial cable is plugged 
into). The physical layer is the hardware 
itself. 

The TCP and IP packages reside in the 
transport and network layers, respective¬ 
ly. Programs on the top three layers deal 
with higher-level messages, and they can 
ignore any particular network implemen¬ 
tation. Data transmission, reception, 
routing, errors, and other nasty details 
are handled in the tower layers. 

While the software in each layer inter¬ 
faces with the next one in a vertical path, 
it can be written as if it communicates di¬ 
rectly with software on the same layer of 
a different machine (i.e*, the transport 
layer on machine A would be talking to 
the transport layer on machine B). This 
is known as peer-to-peer communica¬ 
tions* 

I'll stress that there is more than one 
way to write a program properly, but a 
network application must be written to be 
as general as possible. This will let you 
use the finished program no matter what 
the eventual configuration of the net¬ 
work, and no matter where the system 
files, file systems, and devices such as 
printers actually reside* 

Far Out* LAN 

The TCP/IP protocols are common be¬ 
cause, like so many other standards, they 
were developed for the U.S. government* 
They have been implemented on many 
operating systems besides Unix and are 
themselves the basis for a number of 
other networking innovations (e.g., 
NFS), which also transcend operating 
systems* TCP/IP is not bound to Ether¬ 
net; it can also be found on Token Ring, 
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ISO/OSI 

REFERENCE MODEL 

Application 



Physical 


The seven layers of the OSI model for 
networks are designed to make the 
specification endure many changes in 
technology . 


StarLAN, ARCnet, and X.25 networks* 

The converse is also true: A physical 
Ethernet is not limited to supporting 
TCP/IP protocols (as Novell users know 
well), and one Ethernet can run several 
compatible protocols at the same time. 

But you don't buy into TCP/IP just be¬ 
cause you like the acronym. At the very 
least, most TCP/IP implementations pro¬ 
vide a set of basic applications, including 
telnet. E-mail, and ftp (file transfer 
protocol), Telnet lets you connect to an¬ 
other machine on the network as if you 
were logged on directly. The basic con¬ 
cept is similar to dialing up another com¬ 
puter by way of cu, except that there are 
no modems, dialing delays, or phone 
charges (past whatever you’re already 
paying to be on the network). You're just 
there. 

The ftp program gives you the ability 
to transfer files between your local ma¬ 
chine (the one you’re really logged onto) 
and a remote machine (any other one on 
the network). And these files transfer at 
very high speeds: You move megabytes 
in just a few seconds. With hundreds of 
thousands of computers on the Internet, 
it's easy to see why this is a simple, yet 


powerful, tool* It’s even more interesting 
when you remember that large numbers 
of these machines aren’t running Unix. 
TCP/IP is surely the common denomina¬ 
tor of the network world. 

You’ve probably heard the term “an¬ 
onymous ftp”; it’s similar to setting up a 
number of files in your /usr/spool/ 
uucppublic directory and letting anyone 
log on via UUCP to copy them. Unix sys¬ 
tems doing the same on the Internet will 
put their files in the /usr/ftp/pub di¬ 
rectory, advertise that fact and their net¬ 
work address, and let anyone log on 
under the name “anonymous.” 

Unix systems running TCP/IP gener¬ 
ally have many remote utilities, most de¬ 
veloped at the University of California at 
Berkeley, that can be used only between 
Unix systems. For instance, rlogin lets 
you log onto another Unix machine, rep 
copies files from one system to another, 
and rsh lets you run programs on an¬ 
other machine. While these are analo¬ 
gous to the BNU utilities eu, uuep, and 
uux, don’t forget: They can execute al¬ 
most instantaneously on machines thou¬ 
sands of miles away. Naturally, to use 
any of these programs, you must have the 
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PC DIAGNOSTICS • PREVENTATIVE 


MAINTENANCE • BENCHMARK TESTING • PERFORMANCE ENHANCEMENT 


SPEED 
TEST 
YOUR PC 

You've seen the 
Landmark Speed 
Rating advertised 
by many major PC 
manufacturers, 
now you can have 
your own copy of the Landmark System Speed Test : 
Accurately measure CPU, math r and video speeds to make 
an informed purchasing decision, determine the best PC 
for the job or maybe just win some bets in the office on 
whose PC is reafiy faster! Includes the Landmark AT 
CMOS RAM Setup program to update your system config¬ 
uration on-tbe-fiy. HYTE Special, SAVE $$$ CALL MOW 




THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 


PC WONT BOOT? THEN JUST 
KICKSTART IT! 

Don't replace your motherboard, don't call service, use 
KickStart 2" When serious hardware problems occur, 
nothing gets you up and running as fast, KickStart 2 meas¬ 
ures power within 2,5% on all four voltages, shows Power- 
On Seif-Test (POST) failure codes, and features on-board 
ROM-based diagnostics allowing you to determine and 
remedy the problem quickly, easily , and inexpensively! 

Built-in serial and parallel I/O allows for testing via modem. 
or simply logging results to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in KickStart 2’s battery backed-up CMOS RAM saving 
valuable setup time. IncFudes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
PCs that don't issue POST codes. KickStart 2 tests your 
system regardless of Q/S (even UNIX), 

On-board switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
{ideal for motherboard or system burn-in). 

KickStart 2 is the ultimate SECURITY CARD too! With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run- 
r.ing of destructive tests. BYTE Special, SAVE $$$ CALL 


HickStart 2 system diagnostics hoard helps users 
check out virtually every aspect of a PC's hardware 
system,,. the board is a worthy investment for com¬ 
puter maintenance " David Claiborne, PC Week - 
December 24, 7990. 




HOW TO DEBUG A DEAD PC 


KickStart 2 is ideal tor permanent installation. It eliminates lire need for an 
I/O card, provides remote and on-site diagnostic capabilities for Quick repair 
time and offers a solid hardware based solution to unauthorized access with 
impenetrable password protection. 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 

With PC Pro be "you'I I save time and money when your 
PC starts acting up. In one easy-to-use package you get 
Diagnostics, Benchmarks, Performance Enhancement 
Utilities, and System Information. Combined, this arsenal 
of tools will keep your system up and running at peak 
performance and remove the mystery about what’s inside, 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips, ft tests 
system board, RAM. video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transfer rate by determining optimum interleave and 
changing it, prevent catastrophic data toss by performing 
data revitalization, reformat the hard drive, run external 
programs, display and edit CMOS RAM on-the-fly, pre¬ 
vent accidental hard drive data destruction with pass¬ 
words, diagnose problems with device drivers Installed. 



With Aligniryou can clean , diagnose , and align your 
floppy drives In minutes without a scope. Patented tech¬ 
nology requires only a screwdriver to perform ANSI- 
accurate alignments (.3 mil}. 

Align It is ideal for corporate users with 2 or more PCs 
because it includes a ' GOLD STANDARD 1 ' feature so you 
can align all your PCs to the same in-house standard. 
guaranteeing that all your floppies are perfectly inter¬ 
changeable between PCs. 

80% of all ffoppy drive failures can be fixed with Align It 
so don’t replace your drive, save time and money instead. 

Includes dual size floppies, [both high and low density) 
and nchmess pre-lubricated cleaning diskettes (both 
sizes) good for 180 uses. Replacements and single drive 
size versions available. For all PCs and compatibles. BYTE 
Special, SAVE $$$ CALL NOW. 


HARD CORE TESTING FOR 
PROFESSIONALS 

Land mark/S uperSoft Service Diagnostics" is ideal for 
professionals requiring the most exhaustive diagnostic 
test capabilities. Each module is CPU specific, including 
PC, XT, AT, 386/486, and PS/2. Since 1981 major manu¬ 
facturers like Wang, Xerox, Prime, Sony, DEC, NEC, and 
NCR have relied on Service Diagnostics to tackle their 
toughest operating problems. 

Intended for professional service and repair technicians. 
Service Diapnostics is also easy to use for the novice 
Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self- 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component level. Also avai¬ 
lable in a complete Kit including; all CPU specific soft¬ 
ware, dual size floppy alignment software (see Align It), 
and PC/XT & AT ROM POSTs. Winner of the PC 
Magazine Editor's Choice Award in August 7990 


Need an inexpensive solution tor dead or problematic PCs 
and motherboards? Try KickStart T" or JumpStart ROM 
POST", two quick and easy to use debugging tools. 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes. The 
manual translates error codes for easy failed circuit isola¬ 
tion. BYTE Special, SAVE $$S CALL NOW. 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS for testing purposes. Tests include 
CPU register and logic, 8087 math coprocessor, 8253 timer, 
8237 DMA controller, 8259 interrupt controller, parity error 
and memory refresh logic, erroneous maskable/non-mask- 
able interrupt detection, display adapter {MDA, CGA, EGA), 
keyboard, keyboard controller, floppy controller, drive A; 
read Base memory at normal & slow refresh rates, and 
POST checksum. Display of motherboard switch 
configuration. BYTE Special, SAVE $$$ CALL NOW. 



SuperSofts Service Diagnostics: The Kit 
is a technicians dream, with atf the tools 
necessary to accurately analyze all phases 
of computer operations... His well worth 
its performance potential ." Bill O'Brien, 

PC Magazine - August, 7990. 

Aupef t9W 


MAGAZINE 


•Servi ce DiagnosticsXT/AT Kit,. .SAVE $$CALL N tM 
•Servi ce Diagnostics PS/2 KiL .SAVE $$ CALL N 0 W 
•XTROM POST .SAVE $$ CALL NOW 
•AT ROM POST.. SAVE $$ CALL NOW 

* Individual pricing available on aft kit components, please inquire. 


The 200 page on-line manual has built-in table of con¬ 
tents, topic/text search, and troubleshooting tips. PC 
Probe comes with dual size floppies and 9 & 25 pin serial/ 
parallel port loopback plugs. For PC XT, AT, 386. 486 and 
compatibles using DOS 2.0 or higher. BYTE Special, 

SAVE H$ CALL NOW 


CONFUSED BY TECHNICAL 
COMPUTER JARGON? 

Finally, with a single keystroke, you can define virtually 
every computer term known in a matter of seconds. This 
award-winning, easy-to-use utility, defines over 4200 
computer terms and concepts for you without having to 
leave the program you're in. 

The Computer Glossary “ [a software version of the best¬ 
selling book by Alan Freedman) installs as an application 
or hot-key accessed TSR, The definitions are written in 
concise, standard English. Plus, The Computer Glossary 
provides colorful Industry "backgrounders 11 fascinating to 
the beginner and expert alike. 

Get the most out of your software, manuals and com¬ 
puter magazines, buy The Computer Glossary and 
become a true POWER USER. Runs under DOS or MS- 
DOS 2.0, or later, with 32K of RAM and 14 MB of hard 
disk space on IBM PC, XT, AT PS/2 and compatible 
computers. BYTE Special, SAVE $$$ CALL NOW 


CALL (800) 683-6866 

International use FAX (813) 443-6603 
Voice (813) 443-1331 

Visa * MC*Amex* GOD* Accepted * Deafer Inquiries Welcome 



iandmArk SupeiSsft 

First m PC Testing,.. Since 1981 

703 Grand Central Street-Clearwater, Florida 34616 


GOpyrjjhi ©ig*i lift l ijrcimari. Siiprfcf^. PCProbi, AJiflnll, KicJt&ttR, JumpSta/L ftQMPOST and 
Serve b u-asror. ci - r 'aaera-'hE re^psuerad L'Bdemarteal Undiuk Ha search hnenrubanUCet^ 
All HjqIMs Reserved Dlher name's ne RadMMrki nl aiioeaiieil mniak 
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The New DuraWand 



Drop Proof 


Crush Proof 


Imagine your bar code reader being dropped or run 
over by a fork-lift... no one can afford the loss of 
valuable data or equipment. That is why rugged ness 
and durability are the most critical features when 
selecting a portable bar code reader. 

If your bar code reader will not pass these tests, you 
should consider the new DuraWand, Made with a 
tough metal case, the portable, compact DuraWand 
meets the demands of any harsh environment, 
whether it is a manufacturing plant, warehouse or 
office. 

The DuraWand features replaceable rechargeable 
AAA batteries and a protective scan tip. Special 
optical circuitry allows you to scan bar codes 
anywhere, even in direct sunlight! Add a key ring, 
a leather case, a sapphire scan tip or infrared optics 
to customize the DuraWand for your specific needs. 
The single or multiple Recharger/Downloader 
Stations can link together, supporting a number of 
DuraWands at one location. 


The new DuraWand. A portable bar code reader 
offering long life and strong performance! 


To find out more about DuraWand and our complete 
line of bar code products call Videx today at 
503-758-0521 for your free information kit. 



©coniDarvi 


Uty SO-23.1551 ■ AlUrta. Georgia 

BOOTH 4934 


DuraWand ... $495 


BOOTH 2430 


1105 NE Circle Blvd. 
Corvallis, OR 97330-4285 

503-758-0521 * FAX 503-752-5285 


Videx is a registered trademark of Videx, Inc 
DuraWand is a trademark of Videx, Inc, 
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HANDS ON/THE UNIX /bin 



turned two, and 
I'll bet that 
he’ll never know 
what a modem was. 



appropriate permission and, generally, a 
log-in on the remote machine. 

You can even use a standard serial port 
or modem to dial into many TCP/IP in¬ 
stallations via Serial Line Internet Proto¬ 
col. This gives you access to both telnet 
and ftp, without having to carry a coax¬ 
ial cable wherever you go. 

Blazing Packets 

At the low end, the ubiquitous Ethernet 
runs at 10 megabits per second. The 


high-speed fiber-optic link, FDD!, is 
rated at up to 100 Mbps. Technology has 
been moving so fast that it almost doesn't 
pay to research new methods between 
these two speeds, since the object is sim¬ 
ply to go as fast as possible. 

Physically, a LAN running on Ether¬ 
net is usually implemented via coaxial 
cable in one of two thicknesses (the thin¬ 
ner one is often called Cheapernet). 
Hooking up outside a single building is 
accomplished by coaxial cable or micro- 
wave links, and it can be done by regular 
radio as well. For longer distances, 
leased telephone lines are generally 
used, ranging from the well-known 9600 
bps to the T1 line at 1.544 Mbps and the 
T3 line at 45 Mbps. It’s clear that various 
physical constraints (not the least of 
which is money) can affect the speed of 
data transmission. 

Broadband ISDN is what the future 
will hold. It will put everyone's commu¬ 
nications on high-speed digital links that 
will carry voice, video, and data simul¬ 
taneously (see the text box “On the 
Threshold of a Dream” on page 234 of 
the June 1990 BYTE). When will this 
happen? Not tomorrow, but my son just 


turned two, and I’ll bet he'll never know 
what a modem was. 

How much data can realistically make 
it through all those layers of software? 
Using a bare Ethernet, the theoretical 
maximum for data throughput is about 
1.2 megabytes per second. Once you 
start adding protocol layers and allowing 
for busy hosts, though, real-world per¬ 
formance can actually range anywhere 
from 30K bytes per second to 400K bytes 
per second. It’s interesting to note that 
this compares favorably with many sys¬ 
tems* hard disk drives. The inescapable 
conclusion is that your brand-new super¬ 
speed modem is already obsolete: At 
only 1000 or 2000 bytes per second, your 
modem is no match for even the most 
loaded-down LAN. The speed is avail¬ 
able; perhaps it's time for you to join the 
modern world of networks after all. ■ 


David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publica¬ 
tions. His company, InfoPro Systems, 
produces corporate image and marketing 
videos for high-tech firms. You cm reach 
him on BIX as 'fiedler. " 


GteF« 

^mounting... 

“NEW** 

Solid State Disk Emulator 


PCDI-4 



How would you like disk access times measured in 
the nanoseconds instead of milliseconds? Per¬ 
formance like this is possible with GTEK's newest 
product, a solid state disk emulator. The PCD 1-4 
can hold up to 4 Megabytes of non-volatile 
memory which DOS can access as a disk drive. On 
board BIOS provides the driver, just plug it in and 
go! it can even be used as the boot disk. This 
rugged solid state disk is perfect for harsh environ¬ 
ments where a hard disk just won't do! 


Serial Communications Solutions... 


PCSS-81 



INTELLIGENT 

8 or 9 Ports 

128K, 768ft, IM, 2M 

(All Dvnamemory m J 

RS232 or RS485 

Modular RJ-11 Jacks 

ISA, EISA, Micro Channel 

DOS, Concurrent DOS, SCO™ 

XENIX®, SCO™ UNIX® & More 


Order Toll Free 1-800-282-GTEK (4835) 


NON INTELLIGENT 

► 4 or 8 Ports 

► RS232, RS4S5, RS422 

► Modular RJ-11 Jacks or DB-25 
Connectors 

► ISA, EISA, Micro Channel 

► DOS, Concurrent DOS, SCO 1 " 
XENIX® & More 

* Full 1-Year Warranty! 


GTEK, Inc. * Development Hardware & Software • P.G. Box 2310 • Bay St. Louis, MS 39521-2310 U.S,A, 
Mississippi & Technical Support 601-467-8048 * Fax 601-467*0935 
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Smart LAN managers 

don’t think about 
power protection 



Their Smart-UPS™ do it for 
them* These high-perform¬ 
ance Uninterruptible Power Systems 
end worries about lost data and 

crashed LANs so you can 
f get on with your work* 

T * * * But if you ever want to 

know what kind of job they’re doing, 
all you have to do is ask* 

With a Smart-UPS and 
s PowerChute® software, 
power quality can be 
monitored and analyzed. This 
provides graphic evidence of return 
on investment and tracks 
problems that usually require 
an electrician or expensive 
hardware to diagnose. 

An intelligent interface allows auto¬ 
matic shutdown of major 
Jig ) networks, including 
Ivtwl Novell, LAN Manager, 





With Power Chute ® for Smart-UPS software, you 
can monitor your site's power quality, perform 
diagnostic tests from your keyboard, and even 
schedule hoot-ups and shutdowns for your LAN. 


LAN Server, SCO Unix, AppleShare, 
and Banyan VINES. 

And for sites prone to brownouts, 
SmartBoost™ automatically boosts 
low voltage without draining the 
Smart-UPS batteries* Other features 
include a battery replacement 
indicator to warn you before prob¬ 
lems occur, load and volt meters, site 
wiring diagnostics, full-time line con- 
MidOSOft ditioning, and sine 
CO-DEVELOPER wave output. 


With both 117V and 220/240V 
models, “the strongest support poli¬ 
cies” (lnfoworld) y full safety approv¬ 
als (UL, CSA and TUV), and a 2 year 
warranty, the Smart-UPS Series is 
clearly the smart choice in network 
protection. Call for your free 1991 
LAN Protection Handbook* 



The Smart-UPS Series offers solutions for servers, 
hubs and inter-LAN hardware, CAD/CAM 
workstations, minicomputers and more. 



American Power Conversion 



800-541-8896, Dpt. A2 

800-443-451 9, Dpt* 8 in Cana da 
33-1 -60078500 in Europe 
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External Floppy Disk Drives 

I am presently using a desktop IBM 
PC compatible with a 5 J 4-inch 360K- 
byte floppy disk drive and a standard 
controller board. Because l am purchas¬ 
ing a Toshiba laptop, T am looking for a 
portable 5 1 4-inch floppy disk drive to in¬ 
stall in this system. Unfortunately, I 
have had no success. 

My plan is to use the old floppy disk 
drive as an external and portable drive, T 
would like to build a drive board to change the old inter¬ 
nal floppy disk drive into a portable drive. 

The old drive is a Sankyo model with a 34-pin flat 
cable connector for data and control and a 4-pin connec¬ 
tor for a 5- and 12-volt power source. The Toshiba has a 
DB-25 parallel port, 

Carlos Emilio Senna Delgado 
Volta Redonda, Brazil 


close enough to indicate that DCGA 
graphics should be good enough for 
many applications. 

1 haven’t found any drivers yet, and 
being overseas, I don’t have access to 
the BBSes that appear to be the best 
source of device drivers. Have I lost my 
gamble, or can you direct me to a 
source for TurbosPort 386e DCGA dis¬ 
play drivers? Fm especially interested 
in a Windows 3.0 screen driver. 

Steven H. Rogers 
APO San Francisco 

Zenith is working furiously on a DCGA driver even as 
we speak. When it f s ready, it will be available from local 
Zenith resellers. Simply walk into your neighborhood 
Zenith dealer and ask for a copy of VDDCGA. 386. If they 
don 7 have it, they can get it from the dealer BBS. 

Being overseas may present a logistical problem. Per¬ 
haps a friend can secure a copy for you.— H. E. 



You did not mention the model of your Toshiba laptop , 
but I can give you information that should be valid for 
most Toshiba models. The parallel port can be config¬ 
ured as a standard parallel connector or as a floppy disk 
drive connection , and Toshiba does offer a 514-inch 
360K-byte floppy disk drive that you simply plug into the 
reconfigured parallel port. This sounds like the easiest 
and most convenient solution for you. The suggested list 
price for the drive is $499, but you should be able to get 
a better price from a dealer or a mail-order house. 

You could also purchase the Backpack from Micro 
Solutions Computer Products ((815) 756-3411). The 
Backpack floppy disk drive will plug into any parallel 
port. If you need more space t you can also get a portable 
hard disk drive from Liberty Systems (120 Saratoga 
Ave., Suite 82, Santa Clara f CA 95051 , (408) 983-1127). 
The Liberty drive also plugs into the parallel port, but it 
delivers 52 megabytes (50QC for $899) or 105 MB 
(105QC for $1199) of disk space . 

If you f re a die-hard do-it-yourselfer, Toshiba also 
sells a cable that maps the floppy disk drive/parallel con¬ 
nector to emulate a standard 34-pin controller-card edge 
connector. Therefore, you could hook up your existing 
514 -inch floppy disk drive . 

However f you would also have to build a power 
source for the floppy disk drive, because the drive's power 
is being supplied from your PC. For safety’s sake , your 
power source should also include a fan. If you want to 
pursue this project, give Toshiba technical support a call 
at (714)587-9476.-3 . D. 


CD Search 

I am looking for addresses of manufacturers of CD- 
ROM players and discs. Could you send me complete 
information? 

Ferrer Fabienne 
Paris , France 

A good source of information on CD-ROM discs and 
drives is the Bureau of Electronic Publishing, 141 New 
Rd., Parsippany, NJ 07054 , (201) 808-2700, fax (201) 
808-2676> It publishes a large catalog and carries a wide 
selection of CD-ROMs, drives, and accessories for the 
PC and the Mac. 

You can also contact CD-ROM drive manufacturers. 
Here is a selection of some companies: 

Chinon America, Inc. 

Information Equipment Division 
660 Maple Ave. 

Torrance, CA 90503 
(213)533-0274 
fax: (213) 533-1727 

Hitachi Sales Corp. of America 
401 West Artesia Blvd. 

Compton, CA 90220 
(213) 537-8383 


Come On, Be a Good Sport 

I bought a Zenith TurbosPort 386e several months ago 
at a good discount, gambling that there would be 
graphics support for the double-scan CGA display (640 
by 400 pixels compared to the standard 640 by 200 
pixels) , Fm quite happy with the display for text-mode 
applications, but the CGA graphics are barely tolerable. 
My primary graphics applications are MathCAD, 
Smalltalk/V 286, and Windows 2.0. MathCAD’s To¬ 
shiba DCGA driver doesn’t quite work, but it comes 


Laser Magnetic Storage International Co. 

4425 Arrows West Dr. 

Colorado Springs, CO 80907 
(800) 777-5674 
(719)593-7900 

NEC Technologies, Inc . 

1414 Massachusetts Ave. 

Boxborough, MA 01719 
(800) 632-4636 
(508) 264-8000 
fax: (508) 264-8673 
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■ In the BJX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
In advance by BIX moderators so you know you 1 re getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX FILE NAME 

SIX CONFERENCE 

DESCRIPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e,arc 

ibm. utils 

Public-domain text editor, with source code. 

secretslarc 

ibm.dos 

Condensed and edited messages from the ibm.dos/secrets topic. Tricks and undocumented 

internals of MS,'DOS, 

tetris2.zip 

microsoft 

KLOTZ, a Tetris' clone for Microsoft Windows 3, 

2zip25.zip 

ibm. utils 

Converts a variety of archive formats (including ARC, PAK, ZOO, LZH) to PKWare’s 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework.zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor, arc 

ibm,os2 

Continuous display of CPU load for OS/2 Presentation Manager 

abort exe 

ibm. utils 

TSR that aborts any program when you press Alt-C 

dis386.zip 

ibm. utils 

Full-screen interactive machine language disassembler for 8086. 80286, 80386. NEC V2G, 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There's 
even a "Repairshop 1 ' conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that’s essential to your performance as a microcomputer pro. All of these privileges are youn 
with a subscription to BIX To find out more, call our special Customer Service number: 1-800-227-2983 (in NH call 603-9247681), 

BIX 
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Sony Carp, of America 
Component Peripheral Products Co. 

655 River Oaks Pkwy. 

San Jose , CA 95134 
(408) 432-0190 
fax: (408) 943-0740 

Toshiba America Information Systems, Inc. 

Computer Systems Di vision 
9740 Irvine Blvd, 

Irvine, CA 92718 
(800) 334-3445 
(714) 583-3000 

Sony has recently introduced its Data Disanan CD- 
ROM player „ but it is not yet available in the U.S.—S. W. 


A Turn for the Durst 

A lthough one of my hobbies is computers, I make 
my living in the field of photography. Computers 
have also invaded this area, and my company has three 
Durst 2501 enlargers. This model is fully computerized, 
and all the programming resides in a 2764-25 EPROM, 

I have two questions: Can I duplicate those EPROMs? 
Can 1 modify their programs to adapt to our needs? I 
would much appreciate any advice you can give me 
about where to start looking into this matter. 

Carlos Baranyai 
Scarborough, Ontario, Canada 

Duplicating the EPROM would be child's play for any 
EPROM programming device, but why would you need to? 
Each enlarger already has one, and I don *t see any pur¬ 
pose in making duplicates—un less t of course, you want to 
modify them, but that also seems pointless. As you 
indicate, the 2501 is heavily computerized, and the 
EPROM contains all the programming for its many func¬ 
tions. To reprogram it, you would have to know all the ins 
and outs of the 2501 *s hardware design. 

I spoke with Colenta America (Durst's distributor in 
the U.S.), and it suggested that if you have the HL2501AF 
model, you should order the HL2501AFN upgrade kit. 

It's Colenta f s guess that your biggest complaint with your 
2501 is the paper programming, and the upgrade is a 
big improvement. 

Basically, it gives you simplified paper programming, 
Refrema roll-paper easel support, expanded paper chan¬ 
nels, added light output and on-line capabilities for the 
densitometer, a bar code reader, and the Durst Optoscan 
film scanner . 

Before you attempt to modify your enlarger, l suggest 
you contact Colenta America (347 Evelyn St., Paramos, 
NJ 07652, (201) 265-5670). lt*s quite possible that 
there r s some neat user tip that will make your enlarger do 
what you want without modification. — IT E. 


I’ve Got the Jitters 

M y problem is a strange one. When my computer is 
on and any “visible” action (e.g., typing, mouse 
movement, screen updates, or hard disk drive activity) 


Fast, 

aggressive, 
cheap, 
tireless, 
impartial, 
intelligent, 
decisive & 
tenacious! 

EXPERT FOR HIRE 
$495 

KnowledgeSEEKER® - a brainy and tireless information 
analyst will help you make sense of your mountains of Lotus®; 
dBase® or ASCII data. Use its statistical know-how to find 
significant facts, figures and trends that will help you make 
better decisions - faster than ever before! Buying this $495 
PC software package wifi be the last decision you'll ever have 
to make on your own. 

Knowledge 

SEEKER 

Database Decision Analyst 
from FirslMark Technologies Ltd.. 

G 1390 Hh-sfW^rk TeeHrxilo$>es L» 

AJi olher Trademarks acknowledged 


CALL 1-800-387-7335 
NOW... For a FREE 
DEMO DISK . 



Introducing the APD D BOOST: 7 facts about 
best Intelligent Disk Channel. 


1- BEST PERFORMANCE AVAILABLE. The best performance available for ISA 
Bus: up to 1,8 times faster than DPT model DM 3011/75 CD) and the best 
performance among SCSI disk intelligent channels: up to 2 times faster than PSL 
hypemore8l6/l600, 

2. STATE OF THE ART. Optimized R/W algorythm; Read Look Ahead and 
Delayed Write mechanisms. 32 bits dedicated processor, 

3. COMPATIBLE PERFORMANCE. Maxlmun performance in full WD 1003/1007 
compatible operation mode. No special drivers or adiuional software required, 

4- STANDARD COMPONENTS. o,5 to 16 MB. cache memory in 4 SIMM modules 
(256 Kh x 9,1 Mb. x 9,4 Mb. xft 


5- REDUCED SIZE Full AT size, fits on a single AT slot (with 16 MB of memory). 
6* MATCHING ALL NEEDS. UNIX V, XENIX, MS-DOS, THEOS, PICK, 
PROLOGUE, all the O.S, can benefit from APD QJOOST. 

7. BEST PRICES IN ALL CONFIGURATIONS, From 749$ In basic configuration 
(0 f 5 MB, RAM) to 2.749 $ 06 MB, RAM), 


Payment by. 1 Visa/ American Express, 


APD 


0) Benchmark used 10 sort 
processes on 1 fife of Z5 
MB.Wf itsng the ouEpui in 10 
different fiks. 

C/Caste 116,6}. 28001, Madrid. Spain. 

Or fax to Peter Howarth. Fax n”.: M-1- 5718816. 


AT ( UNIX, XENIX, MS-DOS, THEOS, PICK, PROLOGUE, arc [fade marks of ihrir respective* companies. APD D 
BOOST is registered of APD SA. 
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Add a disk drive without hors¬ 
ing around inside your com¬ 
puter- just plug Back¬ 
pack into your parallel 
port! Connect your 
printer to the Backpack 
drive. No tools. 

No interface cards. Back¬ 
pack works with IBM and 
compatibles including PCs, 
XTs, ATs, PS/2*, PS/1 s, and 


5.25" 

and 3,5" and comes complete 
with everything you need. 
So see your dealer or 
get it straight from the 
horse's mouth and call us 
about Backpack today! 

Micro Solutions 


Computer Products 

132 W. Lincoln Hwy, r DeKalb, IL 60115 
8157S6-3411 fax: 756-2928 


Visit us at booth 112352/Comdex 
Visit us at booth M70/PC Expo 


FONTS 

ON-THE-FLY 


NewFase™ for WordPerfect 



The instant font generator for WP 5.0/5.1, 
Create high-quality fonts as you need them. 
Use 90% less storage than with Bitstream. 
Get camera-ready output on most lasers and 
dot-matrix printers. Comes with not 1 but 10 
scalable fonts. Special symbols, foreign 
characters, and more. Optional Greek, Cyril¬ 
lic, APL fonts, From $ 149 . 

Circle 193 on Inquiry Card, 

Vector™ TeX 


VECTOR 

t e x 


The most complete scientific typesetting 
system available today. Scalable fonts, font 
effects, TeX standard and powerful new 
features. Saves more than 80% of storage 
as compared to other TeX's. Supports all 
major printers. Leaves other TeX's in the 
dust. Only $299. 

Circle 194 on Inquiry Card. 

Call today for the latest catalog. 


(718) 575-1816 

MicroPress, Inc. 6830 Harrow Street, Forest Hills, NY 11375 
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is taking place, the screen is covered with jittery bands of 
light and dark areas. The actual computer screen is still 
there (and highly legible); it is just lighter and darker in 
those bands. The bands appear only in the parts of the 
screen that the computer is “using.” 

When I increase the brightness on the monitor, the 
portions of the screen that were black do not have the 
bands—only the portions that were “colored,” For ex¬ 
ample, in a word processor with white letters and a black 
background, T can’t see the bands unless 1 look very 
carefully. Only the letters are affected, not the black 
background. When no input is taking place, the screen 
has much less activity. But smaller bands still seem to 
creep up the screen, much like a TV that is not quite 
tuned. 

This just started happening today, and 1 can’t figure 
it out. It happens in Windows, out of Windows, with 
everything attached, with only the bare minimum at¬ 
tached, and so forth. I can’t remember any significant 
event that triggered it, either, 

Chris Hecker 

New York , NY 

Based on what you've described, your first step should 
be to isolate the problem to your video card, monitor, or 
cable. My guess is that the problem is in your monitor. If 
you have a friend with a computer whose monitor and 
adapter card are compatible with yours , see if you can 
do a quick swap for a few minutes so you can determine 
the culprit. 

If it r s your cable, get a replacement . If it's your video 
card, perhaps reseating any socketed chips and cleaning 
the edge connector might solve it. If it’s your monitor , 
unless you Ye qualified to go digging around inside high- 
voltage electronics. I 'd recommend that you take it to 
your nearest computer store to have it serviced. -R, G, 


You*re Not Alone 

I write in response to Dennis C. Kornbluh’s letter in 
the October 1990 Ask BYTE. I, too, have a Conner 
drive that occasionally hangs while performing I/O. It 
happens when reading or writing large files (e.g., loading 
Windows 3.0), The drive activity light stops flickering 
and remains solidly lit. The drive will occasionally com¬ 
plete its operation after several seconds, but about 75 
percent of the time it remains hung. At this point, tog¬ 
gling the CPU speed rapidly between 12 and 25 MHz 
will sometimes cause the drive to continue normally. 

There is never any indication of an error; either the 
operation completes, or it hangs longer than 3 minutes 
(the extent of my patience). 1 can duplicate this problem 
whether the computer is warm or cold, shadow RAM is 
enabled or disabled, or PC Tools’ Mirror and PC-Cache 
are loaded or not. All connections are tight. 

The above suggests that Mr. Kornbluh is not alone, 
and that the problem is not one of the ones you suggested. 

I am also writing to Conner and DTK (the manufacturer 
of my motherboard) to see if they have any suggestions. 

Bjame Hansen 
APO New York 


Good luck , and keep us posted. —Staff ■ 
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Free Software From Top 
Publishers Online! 


Preview the latest software instantly through BYTE DEMOUNK— It’s easy, all you 
need to access BYTE DEMOUNK is a PC, a modem and a telecommunications 
program and the latest demo software is at your fingertips! 


Software Available on DEMOUNK 


0 

ASQ 

Memory manager freeware from QuaJitas. 

Select the file ASQ.exe 



BYTE Information Exchange 

Sample the on-line service for people who 
know computers. The demo includes 
interaction from conferences and a sample of BIX's electronic 
mail system. 

Select the file name bixdemo.exe 


S C++/Views 

An object-oriented development environment 
for MS DOS Windows 3.0 based on C++, 

Includes over 75 C++ classes (with complete source) and 
development tools such as class browser, dialog code generator 
and dess documentor. 

Select the file tviewwote 


CommonView 2 
Illustrator Diskette 

Glockenspiel CommonView 2 h a C++ 
application framework for quick development of applications 
portable between Microsoft Windows, Presentation Manager. 
OSF/Motif and HP New Waive. 

Select the file comview2,ejte 


C-scape 

C-Supe Is a programming too! for C programmers. 

It is i powerful, object-oriented interface 
management System that includes a function library and a screen 
designer. The C-scape library is an extensive collection 
of functions for working with windows, data entry screens, 
input validation, menus, text editing and hypertext context- 
sensitive help. 

Select the file atape-exe 





GeoWorks Ensemble 

The PC/GEOS operating system 
provides a graphical user 
interface that runs efficiently on all levels 
of PCs. Features include preemptive 
multitasking and multireading, the 
Motif compliant user interface, a single 
imaging model for true WYSIWYG and 
superior printing, pull-down, tear-off menus, cut. copy and paste 
between applications, and use of expanded and extended memory. 
Select file geodemoexe 



Nemesis Go Master 

Go s an easy-to-leam strategy game which is 
the national game of japan Go is conadered a 
philosophical and analytical tool. In addition to being an 
addicting game. 

Nemesis Go Junior 

Ideal for novices and Go Master is intended for the 
serious Go student. 

Select the file gojr.exe for MS DOS Go Junior 
Select the file gomastexe for MS DOS G* Master 
Select the file gojr.bin for Macintosh Go junior 
Select the file gomastbln for Macintosh Go Master 


Instant Replay Professional 

Builds tutorials and demonstrations including 
graphics, animation, sound, and even interactive 
video. Replay sequences from application programs enhanced with 
pop-up notes. 

Select the file replay.exe 


KnowiedgeSEEKER 

Combines artificial intelligence with statistical 
analysis techniques to link directly into dfiASE. 
spreadsheet or ASCII files, turning data into Information. 
Select the file kseekerjexe 


Look & FeelScreen 
Designer 

An interactive screen editor that 
generates C source code for the screens or saves 
them m a file callable at runtime. 

Select the file lnfdemoz,exe 


Lotus Magellan 2.0 

Lets you find. view, and use all the information on 
your PC, You can view files as they appear 
■1 your favorite program. 

Select the file magellan.exe 


Quattro Pro 2.0 

Borland's powerful spreadsheet with features 
including flexible 3D consolidation, macro 
building and debugging. Full mouse support, pull-down menus, 132 
character-wide display, and 32 resizable windows provide modern 
user Interface 

Select the file quattro,exe 


THINK 

The Thmk demo includes an A.I. tutorial which will 
introduce you to Expert Systems, Neural 
Networks and Natural Language. The demo actually talks 
through ycnir PC speaker demonstrating the Thinking Software 
Sound Bytes Toolkit which allows you to add speech synthesis to 
your programs. 

Select the file think.exe 


Zortech C++ 

Zortech's multi-platform C++ compilers provide all 
the benefits of industrial strength C++ with 
the speed and code size you would expect from the best C 
compilers. Only Zortech can give you total portability to MS 
DOS, Windows 3,0. OS/2, DOS m and Macintosh. 

Select the file zortech.exe 


B DR. Switch-ASE 

Turn any dBASE program Into a RAM resident 
program (TSR). Works with Clipper 87/5.0, 
dBASE III PLUS. dBASE IV, Fox BASE and FoxPro. Gives you hot 
key access to any dBASE application form and graphics or text- 
based programs. 

Select the file switchastexe 


Be the first to evaluate the latest software for just the cost of a 
phone call! To connect with BYTE DEMOUNK, call the office nearest 
you today! 



Free Demo Download 

617 - 861 - 9767 * 


'Call I he nearest DEMOUNK office anytime. Telecom settings: 2400 or 1200 baud, 
0 data bits, 1 step bil, and no parity. Enler DEMO LINK at the prom pi. 

Criicjgb Otriwn Lui. anseies Ke» Hill San Franctjtti Tnnwita WaiHinijlDn DC 

312 616-1071 303 220 0378 213-183 9858 &1Z-75F-5MQ 415-434 A510 4ie-9KJ-3fS7 ?g;M63-49?0 


CircU 57 on Inquiry Card. 
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SmartLynx-MC 


Intelligent Eight Port 
RS 232 Micro Channel 
Adapter for PS/2 Systems 
and Compatibles. 

Supports A1X, UNIX, XENIX, 
QNX PC-MOS and DOS. 

Call for Special 
Introductory Offer 

1 - 800-5531170 


□ QUATECH 


fifi2 WkiM Lj'Jrcs ftirkway 
Akron. 


Circle 240 on Inquiry Card, 


Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS-422, and RS4S5 
communication. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 

ItIII>I.J!I 

662 Wulf [.edges P&rkway 
Akron. OH 4431] 

PC-AT and PC arc registered 
trademarks of IBM Corp, 


Circle 243 on Inquiry Cord. 


PXB-160 16-BIT 
TRUE PARALLEL 
DIGITAL I/O 


* Two eight bit ports 

* Latched 1/0 

* DMA and I/O Modes 

* Handshakes for 16 Bit 1/0 Transfer 

* Programmable timer for Interrupt 
or DMA Transfer 

* External interrupt and data transfer 
request inputs 

* List Price Below $400.00 

Call the Order Line 

1 - 800 - 553-1170 


C? QUATECH 


G62 Weill tjcdffL-5 Parkway 
Akron, OH 44311 


Eight Serial 
Ports 

One Board 


Quatech’s ES-100 provides eight 
RS/232 serial ports in a single AT 
slot. RJ-I1 modular connectors. 
16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible. Priced below 
$5001 Quantity Pricing Available! 

Calf for our PC Interface Handbook: 

1 - 800 - 553-1170 



662 Wolf lodges Parkway 
Akron, OH 44311 

PC-AT is a trademark or 
registered trademark of IBM Corpi 


RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS422/R5-485 asynchronous 
serial communication boards from 
Quatechl available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel 
Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 



662 Wolf Ledges Parkway 
Akron. OH 44311 

PC-AT, Micro Channel, and PS/2 are trade¬ 
marks or registered trademarks of IBM Coip, 


Circle 241 an Inquiry Card. Circle 242 on Inquiry Card. 


Communications 

Data 

Acquisition 



“PC-AT (ISA) Interfaces" 



“PS/2 MicroChannel Interfaces" 


G3 QUATECH 


Phone: (216) 434-3154 ■ FAX: (216)434 1409 
'PELEX: 510-101-2T26 

PC-AT PV2 and Micro Channel are 
registered trademarks of IBM Corporal inn, 


Circle 244 on Inquiry Card, 


Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1 - 800-5531170 


n QUATECH 


662 Waif Ledges Parkway 
Akrnn, OH 44311 

LabTech Notebook is a trademark of 
Laboratories Technologies Corp 


Circle 245 on Inquiry Card . 


2 parallel, 

2 serial,! board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSD P-100, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1-800-5534170 

662 Wolf Ledges Parkway 
Akron, OH 44311 


Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1 - 800-5534170 

662 Wolf Ledge* Parkway 
Akrun, OH 44311 


Circle 246 on Inquiry Card. 


Circle 247 on Inquiry Card. 


Circle 246 on Inquiry Card. 

















































































CATALOG SHOWCASE 


Advertisers: 

For more information 
contact Ellen Perham 
at (603) 924-2598. 


JDR Microdevices 


National Instruments 



Experience the JDR Difference: 

* 30-day Money Back Guarantee 

* 1 -Year Warranty on Every Product 

■ Toll-free Ordering and Support 

JDR offers quality products at competitive 
prices. Our new 100-page catalog has 
thousands of PC products, from mother¬ 
boards, monitors and cases to drives, 
controllers, Integrated circuits, cables and 
connectors. Developers will find a selection 
of test equipment, programmers and 
prototyping products. Buy with confidence 
from JDR1 

1-8D0-538-50O0 

Mention Key #1090 

Circle 165 on Inquiry Card 



Free 408-page full -color catalog describing 
instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for coElecting 
data using instruments and plug-in boards. 
Features GPIB interfaces, data acquisition 
and DSP boards, driver level software, 
signal conditioning and VXI controllers. 

1 -512-794*01 oo rax 512-794-8411 


Circle 210 on Inquiry Cord 


Annabooks 


Best Power Technology, Inc. 



Send for Annabooks 1 free catalog of PC- 
compatible engineering products. 

The newest publication, “AT Bus Design/ 1 
has the official timing Information for the AT 
bus and the 8- and 16-bit parts of the EISA 
bus. Over 200 pages and 100 diagrams. 
Author is member of IEEE P996. Available 
now for $69,95. VISA, M/C, Amex, COD, 
P.O.s OK. 

Annabooks, 12145 Alta Carmel CL #250, 
San Diego CA 92128 

1 -800-462-1042 FAX 61 9-592-0061 


Readers Circle 29 an Inquiry Card 
Resellers Circle 30 an Inquiry Card 



FREE, money-saving literature tells you how 
to protect your computer from power prob¬ 
lems such as surges, sags, spikes, noise, 
brownouts, blackouts and lightning. These 
power problems can damage delicate 
equipment and cause loss of valuable data. 
Learn how Best Power Technology’s 
uninterruptible power systems, ranging from 
500 VA to IS KVA, can protect your 
computer. Contact: Best Power Technology, 
Inc., P.O. Bon 280, Necedah, Wl 54646. 


1-608-565-720O, ext, 2179 
Toll-free 1-000-356-5794, ext. 2179 


Circle 45 en Inquiry Card 


B&B Electronics Catalog lOtech 



We help you solve RS-232 problems. 

The free B&B Electronics Catalog is full of 
RS-232 Interfaces: RS-232 to RS-422 con¬ 
verters, RS-232 to Current Loop converters, 
Modem Security Devices, Splitters, Com¬ 
biners, Four Port Switches, and many, many 
more RS-232 problem solvers. 

Pre- and post-sale technical support. Most 
Items shipped within 24 hours. Direct from 
manufacturer to you. Money-back guarantee. 
One-year warranty. 

Contact us for custom designs also. 
B&B Electronics Mfg. Co., 4050] Baker 
Road, PO Box 1040, Ottawa, IL 61350. 

1-815*434-0846 

Circle 41 on Inquiry Caret. 



Free 112-page catalog features compre¬ 
hensive line of IEEE 48B interfaces, data 
acquisition instruments, support products, 
analog and digital I/O converters, and 
software for test and measurement, research 
and development, quality assurance, and 
production applications. 

To discuss your application with an 
engineer and receive more information on 
our product line, call or fax today! 

2T6-439-4091 FAX 216-439-4093 


Circle 160 on Inquiry Card 


Intel Development Tools 

Choosing the right architecture lor your 
embedded design Is one of the most 
important decisions you face today. For 
successful embedded microcontroller devel¬ 
opment, Intel offers you a complete line of 
emulators, compilers, debuggers and much 
more for the MCS®-51, MC5®-96, 1960™, 
x86, Intel386™, and Intel486™ families of 
Intel architectures. 

Call or write us for your free copy of our 
Development Tools Catalog. 

Intel Corporation, Development Tools, 
5200 N.E, Elam Young Parkway, JF1-15, 
Hillsboro, OK 97124. 

1*800-874-6835 or FAX 503-696-4633 
Circle 158 on Inquiry Card. 


Specialized Products Co. 

Electronic toots and test equipmenl 

Color, illustrated 250-page catalog details 
comprehensive selection of tool kits, test 
equipment, telecom equipment and 
dataeommunication products. Special 
emphasis on in-house and field service. 
Indexed catalog shows digital multimeters, 
breakout boxes, oscilloscopes, BERT testers, 
hand tools and extensive selection of 
instrument and shipping cases, plus over 50 
standard tool kits. Complete specifications 
and prices are provided for all products. 

Specialized Products Company, 

3131 Premier Drive, Irving, TX 75063 USA 
214-550-1923 FAX 214-550-1386 
Circle 289 an Inquiry Card 






































THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a monthly advertising section which enables readers to 
easily locate suppliers by producl category. As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1, 1991. 

RATES: 1 issue—$675 3 issues—S625 6 issues—$600 12 issues—$525 

Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on Septembers. Send your copy and payment to THE 
BUYER'S MART, BYTE Magazine, 1 Phoenix Mil] Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at 603-924-2656. FAX: 603-924-2683. 


ACADEMIC COMPUTING 

1 

ARTIFICIAL INTELLIGENCE 

1 

BAR CODE 




Transputer Education Kit 

For the student. Professional or hobbyist 
Introductory price: $346. 

Includes fsady-to-ist PC add-in beam with 2tHlnj 32-Wi 1400 
transputer 1MB d RAM, PC Interface (PC XT, A or '366 compaiiblel, 
and an &4ift parallel l/Q owl {ter optional hardware- etperimtntet Also 
intfwtes: Occam2 and C compilers (wo assambteo: demo, example, 
and diagnostic jjfoqnamsL and 1500 pages al doeurwrtatMMt finckKfinfl 
sctwnafies}. Can be infiereonnecigd wtii other Kit boards or win less 
BKpensive Add-On-Ptecresor boards. 

Computer System Architects 

B5Q N. University Av*., PiDvC UT S46Q4 
(BOO) 7KMC5A (SOI) 374-3300 FAX (SOI) 374-2306 


Software Engineer 

Do Your Own Windows! 

At last a LISP jroflrammlrig flnvironment wtmeft isteep advantage of 
a GUI and protected mode on the PC, Software Engineer' tor 

■ LlSP-aware taxi editor, allowing quick, easy and Jitimctlut Win- 
dons oBvfiloprrtent. Software Engineer supports DDE. GDI. the clip¬ 
board, dialog boras and menus. Software Enpn« Is priced at S24&9S 

Raindrop Software Corporation 

645 E. Arapaho. Suite 165, Richardson, Texas 75061 

(214) 234-2611 Fax (214) 234-2674 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5. MSI Code 39. Epson, 
Oki, IBM dot matrix text up to LaserJet up to 

2 Jr . Font cartridges not required. $179-$239, 30-day 
$$ back. 

Worthington Data Solutions 

417-A IngsJIs 51 , Ssite Cruz, CA 95060 

(468) 458-9938 (800) 345-4220 

Inquiry 701. 

Inquiry 7Q& 


ACCESSORIES 


ASSEMBLER PROGRAMMERS 

I 




RADIOACTIVE? 

Plot II on your PC with The RM-60 RADWIDN MONITOR 

Serial or printer jwrl. Detects. ALPHA ■ BOA * GAMMA * XflJff. 
Mucrafl 1DDD times lire resolution of standard goiger counters. 
Excellent ter tracking RAQ0N GAS. Find soorces. New: Vfersion Z5 
Pint; * Background * Cosmic Rays * Clouds ■ Foods 
CsILMrite tor PC MAGAZINE review, ■ TSR ■ GM Tube 
VISWMDEUF0 Phone orders. Hoc satisfied? Full refund 

Tel/Fax: (302) 655-3800 

Aware Elect ran lea Dorp. 

RO Box 4299, Wilmington, DE 19807 $149,50 


Assembler Programmers 

"is* — A n*w lexl editor designed especially tot yOu 

Small si 2 e; built In Irle-fiinter, file-manipLjIator and math 
evaluator, easy to learn: convenient lo use; 35" and 5.25" 
media, manual; Price $136 + shipping $9; Order by mall, 
fax or phene. 

Ravenholm Computing A/S 

Ftosttrohs 7530 - Skillebekk, 

N-G205 OsFo 2. Norway 

Phone: +47 2 446855 

Fax: +47 2 430752 


BAR CODE READERS 

Keyboard emulation Tor PC/XT/AT & PS/Zs, ail 
clones and any RS-232 Terminal. Transparent 
to your operating system. Available with Steel 
wands. Lasers, Sioi & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty. Reseller discounts available 

AMERICAN MICROSYSTEMS 

2190 A RegsJ Parkway, Euless, TX 76040 
(600) 648-4452 (817)571-9015 FAX (BIT) 685-6232 

Inquiry 702. 

BAR CODE 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do- all 
cartridge’ ribbons with jus! one inker! For crisp, black 
professional print sines 1982. You can choose from 3 
models; Manual £-Zee Inker — S39.50 

Electric E-Zee Inker — $94.50 

Ink Master (Electric) — $189.00 

1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN SI. JANESVILLE, IA 50647 

1-800-5 53-2404 In 1A: 319-987-3976 


LABELING SOFTWARE 

On EPSON, IBM, OKI dot matrix or LaserJet Flex¬ 
ible design an one easy screen, Any format/sfze. 
Up to 120 fields/label. IB text sizes Lo Spreadable 
at 100'. AIAG, MtL-STD, 2 of 5, 128, UPC/E AN, 
Code 3 9. File Input & Scanned logos/symbols 
(PCX)—$279. Other programs from $49. 30-day 
$$ back, 

Worthington Data Solutions 

4T7-A Ingalls St.. Santa C*uz, CA 95060 

(408) 458-9938 (860) 345-4226 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

* 9 3 24 PIN DOT MATRIX 

* H-P LASER JET/PLUS/SERIE$ 11 

* MENU-DRIVEN nr MEMORY RESIDENT 

* CODE 39, 1 215, UPC A/E, EAN 6/13 

* BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Eulese, TX 76040 
(600) 648-4452 (617)571-9015 FAX (817) 685-6232 

Inquiry 7D3, 



KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDER 

Splitting with COMPANION 

Switching with COMMANDER 

Boosts signals up to 600 feel. Control up ip 96 PCs 
with one keyboard and monitor, 

CYBEX CORPORATION 

2SD0H Bob W^IFhob Awe., Huntsville. AL 35805 

Phene 205-534-0011 Fa* 205-534-0010 

Sue our ad on page 346 


BAR CODE READERS 

For PC, XT, AT, &. PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes road 
as keyed data. With steel wand—$399. Top rated 

In independent reviews. Wbrks with DOS, Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe, &. 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

4t7A Ingate St, Ssrxs Crw, CA 95060 

(408) 458-99 38 (800) 345-4226 


PC-Wand Bar Code Solutions 

0ar cedes are easy using* our FULL line of renters & printer^ 
They plug A play with your existing CPU/printeWterminaJs/ 
software systems In your office, store, truck, factory or 
warehouse. ITS' bar code DOS programs print on malrix 
or laser printers. 30 clay refund, 1 year warranty. 
OEM/WR/Deeler discounts, 

International Technologies & Systems Corp. 

655-K North Barry St., Brea, CA 92521 -Western USA 

13 Welwyn Court, Richmond, VA 23229-Eastern USA 
(BG0)22fl 94B? (714)990-1600 (804)741-6725 (FAX)930-2503 

Inquiry 704. 


Inquiry 708, 

HEWLETT PACKARD 

Buy — Sell — Trade 

Laser J* llfllp Color Pit) (7W) 

La»r 2000 2 Meg,'4 Meg upgrades HP-7S50A 

Desk Jel Om Pro OXUEKE. 

Rugged Writer Drahmaster IAI 

ElectraslHtic Plotters ClBM CO 3i*a)C IW1 (E 8l*a) 

Science Accessories CorporaSkjri Sonic Digrtizwi 

3S- x AS* (2TM) SO - x n~ (3T?$) 

T. E, Dasher & Associates 

4117 Second Ave. Si, Birmingham, AL 35922 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(690) 638-4633 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board. Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$ back. 

Worthington Data Solutions 

417A Ingalls St., Santa Cruz, CA 95060 

(468) 458-9938 (800) 345-4220 


5-YR. WARRANTY AT PERCON 

PERCON decoders are now covered by a fiwe- 
year limited warranty. That means you won't 
spend one cent replacing your PERCON bar 
code decoder for five full years. Thai's reliabili¬ 
ty you can count on! 

PERCON 

1710 Willow Creek Circle. Eugene, OR 97402-9153 

Phone: (800) 873-7266 F&X; (503) 344-1399 


Inquiry 705. 
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BAR CODE 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fasl, reliable, cost- 
effective data entry They emulate your keyboard r 
so scanned data looks just like It was typed in! 
Choose from stainless slee! wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond, WA 90052 

206-451-8966 


BAR CODE READERS 

Among lbs best and mast widely used bar cods 
decoders. Reads all m ajor codes (39, I 2/5, S 2/5, 
UPC/EAN/JAN, CODA BAR. MSI) Connscts balween 
keyboard and system. IBM, PS/2, MAC. DECA/T com¬ 
patible. OS & software independent. Same day ship 
2 Year Warranty (pen Inetd). 

Large Reseller Discounts 

Solutions Engineering 

4705 Ungdrum Lana, Bethea, MP 2Q6I5 

(BOO) 635-6533 (301) 652-2738 


Inquiry 709, 


DATA INPUT DEVICES 

Bar Cede. Magnetic Stripe Readers. & SmartCard Encoded 
Flatter tar microcomputers* terminals, including IBM PS/2 
6 others DEG, Macintosh, AT4T, CT, Wyso, W&ng. All readers 
connect on me keyboard table £ ere irajisparenl (p ell soft¬ 
ware, UPC & 39 prlnl programs, magrTOlta encoders, 4, por- 
labte readers are also available. 

TPS Electronics 

4047 Transport, Palo Alta CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1-880-526-5920 FAX: 415-856-3843 


Inquiry 710, 


CAD/CAM 


STEPPER MOTOR CONTROL 

FROM A PRINTER PORT! 

■JC-14/ Indexer LPT" software 4040 

NEW VERSION 2/3 

* Controls up lo six motors simultaneously 

* Unear and Circular Interpolation 

* New features to accommodate machine control. 

* Easy-to-use DOS device driver. Super Manual. 

* CAD-CAM interlace available. 

Dorparsllon, M22 Arnold tot 

Ability Systems EMSST""" 

Inquiry 714. 


Jf you’ve beer muttering. . 

DXF SUX 

. here's the solution! 

The “CAD/CAM Drapers KlI/DXF ” has all the C Func¬ 
tions you need lor programs that read and wHte DXF filet 

Full Release 10 support . .unlimited file size 
. . . Insert explosion. . . ALL entity types! 

CALL (617) 628-5217 FOR INFO 

Building Block Software, PO flox 1373, Somerville, MA 02144 

Inquiry 715. 


STOP 

spending your time on math code! 

The "CAD/CAM Developer's Kit" series has stf (he 2D and 
3D functions that you need lor CACWCAM applications 

intersect trim, transform, display lines, 
arcs, ellipses, NURS splines.,, and much morel 

CALL (617) 628-5217 FOR INFO 

Building Block Software, PD Bex 13/3, Somerville, MA D?t44 

Inquiry 716. 


COMMUNICATIONS 


SDLC OR X.25 SUPPORT 

Use Sarvgoma hardware and software to provide 
cost effective, robust and easy-to-use SDLC or X.2S 
links from MS-DOS. UNIX. PC-MOS, ete 
AH real time communication functions performed 
by intelligent co-processor card, 

Full function SNA emulation packages also 
available. 

Sangoma Technologies Inc. 

<416) ArTA -1990 

Inquiry 720. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

RAFEWARE Computerownera coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call dees it all, 
Call 8 am-10 pm ET. (Sat 9 lo 5) 

TOLL FREE 1 800-848-3469 

(Local 614-262-0559) 

SAFE WARE, The Insurance Agency Inc. 

Inquiry 721. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker. Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS. UNIX. VAX VMS 

ENERTEC ; INC, 

BOX 1312, 811 W. Fifth St. 

Lansdafe, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 722, 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 
- Keyboard wedges (taterrtel/Externai) tar IBM FC/XW PS/2 
and portables. 

• R5232 wedges tar WV5E. Link, KimTron; terminals 

■ ear code and label printing software 

• Foil IwO-year warranty 

• 30-Day Money-Back Guarantee 

■ Extensive VAR/Dealer Discounts 

3140 Qe La Cruz Blwf.. Surle ZMJSnta Utora, CA S5D54f|«0) 9B0-1BB0 

800-666-4BAR FAX: (415) 623-1372 


DRAFTeasy • ONLY $399 

• Professional 3D CAD software • 

■ “CdmmOrt-SanEe" menus ■ Unmatched ease Of usb ■ Written in 
Assemble * \fery tost and compact * Powerful features only rivaled 
by software Gosling S1000 '5 * DXF cqnTipartibta ■ Programmsr'S in¬ 
terface tor BASIC Fiscal end C * ’TFT/ IT FOR ONLY HO * Mbnuri. 
lulorial, and working copy (SWE/PLjOT disabled! provided* 

COMPUTERS ETC. 

4600 Chippewa Suite 304, Si- Louie, MO 63116 

Phone: 314-351-2513 Fax 314-351-7250 


CROSS ASSEMBLERS/SIMULATORS 

New unique full-function simulators tor the 9096 and 
80C1O6 controllers., featuring ALL MODES of interrupts, 
plus Ihe HS1, HSU and A/D funchons- 
We also support (he 8048/49, 60BD/B5, BD51/52. and Z80 
controllers with excelleni, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling Si., Ste. 266. Lakewood, CO 60215 

(303) 232-2226 FAX: (303) 232-8721 

inquiry 711. 

Inquiry 717, 

Inquiry 723. 

BBS 


CD-ROM 


CROSS DISASSEMBLERS 




The Global Computer Business BBS 

At last! Online answers to the biggest buying & 
selling hangups in the computer industry. 

Product tech £ cnhar into tor buyers, sellers & use*s, buy & 
sell online, searohfedil fas! friendly DBS, Email, 64K X25 
talecorf's, $lG's, ads. SHAREWARE, & more! Call your phone 
Co. for your local TYMNET access no. or call tor a brochure 
England (44) 71 224-&99Q Pax (44) 71 706 0536 

User-id:! NFOINDEX Password: INDEX ED 
NUA: 234217201317 


CD ROM, Inc. 

CD-ROM, WORM, MAGNETft-OfTfGAL DRIVER CDflOM DISCS 

FDR IBM AND MAC. OPTICAL CONSULTING SERVICES 

* PUBLISHING ' DISTRIBUTION ' NFtWQRKlUG 

DUALITY PRODUCTS and SERVICES AT COMPtTITlVE PRICES 
FREE CATALOG 

TEL. 303-231-9373 

1667 COLE 0LVD., SUITE 400 GOLDEN. DO KM01 

FAX: 303-231 9581, CIS: 72007,544 

VRWMGtfMLWSOVT (fos 


PROFESSIONAL PC SOFTWARE 
NEW: SPARC CROSS-DISASSEMBLER 

* ANALYTIC CRDSS-DlSASSEMBLEHS WAUTG LABEL GENERATION 

* RELOCATABLE MACRO CROS&ASSEMBLEHS 

SUPPORT FDR 0051, 0D4fl. 0OMV5 700/100. Z3QQQ 6600, 6805* 6809. 

eaHCli. eeooa earn, esos. ieoa esoo. S5C02. 9900 . others 
tZBfraoao-aoBE source transl^dn utilities 

ORDER TODAY: (408) 773-8465 

1 fir 1C fl FT W BOX its** SUNNYVALE. CA 940 B 6 
LUUIOUr | FAJ(; ( 4 Q 0 J 773_e466 

Inquiry 712. 

inquiry 718. 

inquiry 724, 

CAD 


DATA RECOVERY 




PCB & SCHEMATIC CAD-$195 

"EASY-PC" for single sided and hmititay&r boards to 
17” *17" with up to 1500 IC's including surface mounl. 
Phenomenally fasl and easy lo use. Over 7000 copies 
sold. Needs PC/XT72a6/386 CGA/Ha A/VGA. Output to 
laserjet/inkjet/dol matrix printer, pen-plotter, photo-plotter 
and NC Drill, For full info circle inquiry # or contact us 
direct. VISA/MC/AMEX accepted. DEALERS WANTED. 

NUMBER ONE SYSTEMS LTD. 

Harding Way. St. Ives, Huntirtaddn, Cambi England, FE17 4WR 

Tel 011-44-480-61778 FftX 011-44-480-494042 


NIMBUS 

Ybur complete source for CDTtOM implementation 
Including disc replication r search and retrieval soft¬ 
ware and application design. Find out just hnw easy 
it is to put your data into the media of the ’90s 

Nimbus Information Systems 

1-804-985-1100 

Bax 7427, Charlottesvm WA 22906 


CRASHED? 

Your valuable data can be recovered! 

* 95% success rate * Fasl turnaround 
- Priority service available ■ Servicing Novell, DOS. 
Macintosh, Uni*. Xenix. OS/2. Bernoulli and more! 

ONTRACK DATA RECOVERY, INC. 

Keeping you to business is our business. 

SI 2-937-51 SI * 1 -800-872-2599 

Inquiry 713. 

inquiry 719. 

Inquiry 725, 
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DATA RECOVERY 


DISK DRIVES 


ENTERTAINMENT 


DATA RECOVERY 

Data lost from 1/4" cartridges er 1/2" tape can be 
recovered almost every time. Vfe have helped Banka. In¬ 
surance Companies, Telephone Companies, Commodity 
Dealers, Hospitals. Software Houses, Govemmem Depart¬ 
ments. The (tot /a endless 

we charge a small lined tee lor investigation and ihen on a 
time and materials basis. 

The QICRAK Cartridge Interchange People 

Vogon Enterprises Ltd. 

94 Eastismpstead Rwd. wotengtiam, fteNtsfilit fiGn 2J0 ENGlAkC 

Tfij 44+0I734-7B45T1 or -090042 Far 44+(0)734-090040 


IBM PS/2 HARD DRIVES 

30MB MOO 30, 30-296 S350 

30MB MOO 502, 5&SX 450 

60MS MOO 5CZ, 55SX, to 695 

120MB MOO 502, 55SX, to 755 

New, genuine Big Blue Product with 1 yr. Warranty. 
Call NOW—Sama Day Shipping till 5 p.m. 

COMPUTER TECHNIQUES 

Merritt Island. FL 32953-3404 

Phone (407) 453-8783 

Inquiry 726. 

Inquiry 731, 

DATA DISK CONVERSION 


DUPLICATION 



BILLIONS OF BITS CONVERTED! 

Disk Interchange Sen/ice Company special¬ 
izes in transferring files between incompati¬ 
ble computers. Our direct dlsk-to-disk 
conversion service is fast, efficient, and 
cost effective. 

Disk Interchange Service Company 

2 Park Drive *Wtesttofld, MA 01306 (500) 692-0050 


SOFTWARE DUPLICATION 

• DISKETTE & TAPE 

* CUSTOM PRINTING 

• CUSTOM PACKAGING 

* FULFILLMENT 

MEGASOFT, INC. 

P.O. Box 710, Freehold, NJ 07720 

(BOO) 222-0490 (909) 462-7628 

Inquiry 727, 

Inquiry 732. 


EDUCATION 



THE #1 CHOICE 

In disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in every Industiy—^worldwide. 

Free test ■ Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, MM 55411 

(612) 566-7571 or (612) 520-2345 

FAX: (612) 556-6763 


DESERT STORM 

GRAPHICAL DATABASE 

• Midale East Maps, War Maps w Ground Attack 

■ Country Date (Economics, Population, Military) 

■ Weapons Index Pictures a Specs 

620.95 VlSA/MC/CheCk PC/EGA/G40K 

Advanced Software Products 

301 N, Harrison, Suite #165, Princeton, NJ 09540 
(609) 534-2005 

Inquiry 728. 

Inquiry 733. 

CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
3000 formats including 3Va" 5Vi" 0" disk formate & 
word processors. Disk-to-disk conversions also 
availably Call for more info, introducing OCR Scan¬ 
ning Services, 

Pivar Computing Services, Inc. 

165 Arlington Hgts, Rd., Dept 

Buffalo Grove, IL 60089 (800) Convert 


as. & MS* In COMPUTER SCIENCE 

The American Institute for Computer Sciences offers an In- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computet Science 
at home. B.S subjects covered are: MS/DOS. BASIC, 
RASCAL G r Data File Processing. Date Structures & 
Operating systems M.S. program includes subjects In Soft¬ 
ware Engineering and Artilicial Intel licence. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-BY Magnolia Arti. South, Sfe 200. Birmingham. AL 35205 

800-767-2427 205-323-6191 


Inquiry 734. 

DATABASE MGMTSYSTEMS 

1 1 

ENTERTAINMENT 




SQL DBMS FOR DEVELOPERS 

OCEUOT2—THE SOU is a DBMS library and precompiler 
tor wiling, 3GL appficatiorts with emijttJtted SOL. r» like hav¬ 
ing IBM h g DBS on your PCI OUH GUARANTEE: This Is the 
fastest, most powerful micro DBMS you can get anywharn 
at any pitoe Ofywr money back. Gel rotergrutial Integrity, get 
dynamic SQL, get OCELOTS — THE SOLI 
■ tenures 323KE HAM. DOS 31 £ up, mupflible S^SJCCTftSCALCCBOL CWiflUer 
i WrdtwsGPSWfifiS version M.'auii 

ORDEfl TOURS TDDWYl-Prices star! ait $19540 

OCELOT COMPUTER SERVICES IHC. 

#1562, 10025 - 106 Street. Edmonton, A ft Canada, T5J 1G7 
(4031 421-4167 

US *49.95 LOttOPrOf Can $5935 

Presides what other totto programs omit—exact 
analysis erf bet combinations. Are the “beat the tot¬ 
tery” schemes any good? is yours better? Find oirt 
and bet wisely with Lotto Prof. Cheek or MO. 

ColorVision Consulting 

Suite 94 7305 Weed bine Ave.. Markham Onl. 

CANADA. L3R 3W (416) 739-7609 

Inquiry 729. 

Inquiry 735. 

DISASSEMBLERS 




603(66 COM/,EXE files: 'Reusable Software’S! 

AirtomaffoJ—Only inputfoutput lih&namee are required! 

Exhaustive flow-analysis dislinguishos data from code. 
Accurate!— Uses; senemitoc mat hods, not "guesswork ’! 

Locates even one-byte date items in instruction areas! 
Complete! Fuhy' labeled i30(2}B6 code, data, directives! 
Com man-led BlO&DOS iNTs give lundwn A operands 
Compatible! - .ASM output file is MASM 5i.K-compatibie. 
NEW! PC-DISnDATa 3,2 (5Vk m disk 6 manual) S165 

PRO/AM SOFTWARE 

220 Cardigan Road. Centerville, qh 45459 

(613) 435-4460 (9 AM.-5 P.M, EST M-F) 


DISCOVER AMERICAS ONLINE ADVANTAGE! 

ODYSSEY BBS 

* ttesgrad tar America's unique busmess anti relaxation needs’ * Law- 
cos Iocs access [writers owering 8S0«*5 in the US, Canada, Europe, 
antf Fjctfe ftim countries 1 • Over tOOOO dwntoadaMe titesH ■ Online 
Sock quotes a«J Hfiandat databases! * Online Fight and TrMi IntoT- 
matiflfi, scheduling and reservations! • StaiMFtte-ari E-mai features! 

*Due online Chat wrttt other isml * "Brfellh board" style FOtomsl 
- bafiractiw, rmitiptayir onknc gamasi * Matchmaker databaaf * And 
much, much monel 

We also can provide your company with national BBS services. 

Call (BIS) 353 0336 for details’ 

Mtourtor and Bv Mcwr (BIB) 358-5966 [3TFZ/24 Baud. 07N/1] 

Inquiry 730. 

Inquiry 736, 


PC ANIMATED GREETINGS 

Give your PC family and friends a disk Instead of 
a card! CGA graphics for birthdays, anniversaries, 
etc Available on s aS' 5 ' or 3.5 * disks (hard disk in¬ 
stallation recommended). Send for Information and 
receive a free sample disk. 

Design Elements 

PO Box 5128, Hazlet, NJ 07730 


Inquiry 737. 


Go, NEMESIS, Go 

Go - a Zen game So appealing, il has endured 4,000 
years. So useful, governments study it. 

NEMESIS Go Junior entices novices of any age 
NEMESIS Go Master Deluxe satiates the addicted. 
Chaos Manor User's Choice Award (BYTE/199Q) 

Toyogo, Inc. (800) 869-6469 

PO Bex 25460Y, Honolulu, Hr 96925-0460 

(806) 396-5526 _ fan: (809) 306-4126 

Inquiry 738. 


FLOW CHARTS 


WINDOWS FLOWCHARTER $129 

RFFlow 2,0 is a professional drawing toot tor 
flowcharts 3 org charts. Requires Microsoft Win¬ 
dows 30.100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chad. Move 
charts to other apps. via foe Clipboard, Call for free 
trial disk, 

RFF ELECTRONICS 

HJ53 Banyan CtHJrt, Lwtend,. CO 80539 

Phone: (303) 663-5787 FAX; (303) G6S-4&B9 

Inquiry 739. 


Digital Quad Maps 

Local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT, PIC, or TIP 
Formats. Gigabytes of Map data available 

Micro Map & CAD " 

(303) 988-4940 

Inquiry 740. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURN!! CALL FOR DETAILS 

H&W micro labs, Inc. 

52B-C Forest Parkway, Rarest Park, QA 30050 

404-3664600 


Inquiry 741 



Inquiry 742, 

JUNE 1991 * BYTE 379 




































































THE BUYER’S MART 


HARDWARE 

1 

INTERNATIONALIZATION 

1 

LAPTOP PERIPHERALS 





PRE-OWNED ELECTRONICS, INC. 

THE Independent provider, serving the fleeter. 
Professional. Corporate, Government, and 
Educational Buyer since 1385 

APPLE® II & MACINTOSH® 
SYSTEMS • PARTS • EXCHANGE REPAIRS 

Call for a Catalog 800 - 274-5343 

lnt'1: 617-275-4600 • Fax: 617-275-4646 

205 BURLINGTON ROAD • BEDFORD, MA 01730 


DEVELOPERS! 

j&EEEAOnEPQ! 

Tools lo gel ytkii ionwara neatly tor ihe mtonaixmai martel Proven ulilllies 
aid luncfifnis osacr iltwl Srrtos from source cafe ready tor cdtrigrtraru-iiirikHi 
wthud (reacting angpnas o«jciJEjb*& Saves seats static data asce Harsiated 
arinqs behaE as rl Itey mt part d wttfnaf code tots ow bsaJlstarsps#'’ 
tee languages d ynx cfiace, ski Jafwne^t Sinnfcr uiihies unlade tor BASIC 
CD8DL FORTRAN, AEsartHer ano total. Qbfect cape tor Mioosutt^ fono 

GIM995 Source code S249.95. No royalties. F*wb easily Siring translation 
Serviced optimal 

Network Dynamics, Inc. 

2225 S. Henry Street, Suite L2, Williamsburg, VA 2S1S5 

Phons: (804) 22D-8771 FAX: (804) *20-5741 


LAPTOP POWER ADAPTERS 

AC and DC input 

TOSHIBA INTERNAL CARDS 

Fax/modems: 960012400bps, software, acoustic port 
Modems, sup: 2400 bps, acoustic or serial pert Modem, 
dedicated: 2400 bps (notebooks, T31S3200SX) Serial K> 
cards: RSS32. RS422, SCSI, HPIL, baroods 

Contact us for more information: 

PRODUCT R&D Corporation (Calif.) 

605/546-9713 Fax 605/546-9716 

Inquiry 743, 


Inquiry 749. 

Inquiry 755. 



INVENTORY MANAGEMENT 


MARKET RESEARCH 





IBM® & Macintosh® 


dFELLER Inventory 

Byanass inventory programs written In modifiable dBASE 
source code 

dFELLER Inventory $15000 

Requires dBASE ll or ill, PC-DOSCPM 
dFELLER Plus $20000 
with History and Purchase Orders 

Requires dBASE ill or dBASE III Plus (For Stockrooms) 

Feller Associates 

550 CR PPA. Route 3, Ishpeming. Ml 49B49 

(906) 486-6024 


SELL IN JAPAN 

Parts • Systems • Add-ons 



The world's 2nd largest computer market Is Japan. 
Find out how your products will sell, fax us for our 
information pack—all in English. We do market 
research, client-requested interviews, translations, 
brochures, printing, exhibitions. 

LINO JAPAN, LTD. 

1-107 Shibuya, Shlbuya-ku, '’fofcyo 150, Japan 

PHf +61-3-3409-6510 FAX: +M-3-3498-72 BO 

Shreve Systems 

36Q4 KOren Une 

Bossier C%, LA 71112 

800 - 227-3971 

This month's Special! 

PS/2 55SX-031 
$2099.00 

Intoinational 318.742-27DD 

FAX 318-742-2798 



Inquiry 744, 


Inquiry 750, 

Inquiry 756. 

HARDWARE/COMPUTERS 


LANS 


MEMORY CHIPS 





SC/FOX™ EMBEDDED COMPUTERS 

PC Pamllal CoprTCBWDr plug-in Boards. 15 MIPS avg 50 MIPS 
burst using the SC32 32-bll CPU or the 10-bft Harris RTX 2Q0ff* 
VUE Master/Slave Syrtem CdrttroPer SBC: IE MIPS svg TO MIPS 
burst, uses FTTX 2000 epu, SCSI, 2 sw, 1 ptr ports, to &4CK tryles. 
Stand-Alone Single flood Computer* ISWjtPSawgeOMIPSburSI. 
3U or 100x100mm Eunacaid-srie using ellher SC32 at RTX 200 a 
Ideal for embedded iwHime contmL drta acquisilten, robotics, and 
signal processing. OEM soflwara devstopmenl system Included. 

SILICON COMPOSERS INC ^5) 322-8763 

208 California Avenue. Pale Alio. CA 94306 


The $25 Network 

Tky the 1st truly low-cost LAN 

- Connect 2 or 3 PCs, XTs. ATe 
« Uses serial ports and 5-wine cable 
■ Runs si 115K baud 
‘ Runs in background, totally transparent 

* Share any davica, ary File, ary limp 

* Needs only 14K of RAM 

Skeptical? We make believers! 

Information Modes 

R G. Drawer F, Denton. TX 76202 

817-387-3339 Orders 600-628-7992 


Call For LOWEST PRICES on Chips! 

DRAMS SIMMS, 1 SlPPS 

G4K x 1-12, 10 256K w 9-1D, SO, TO 60 

8 +K x 4-BD 1MEG * 8-10, 80. TO 

2 S6K * 1-15, \2. TO $0. TO 00 tMEG * 9-lb.$aTO«] 

H66K * 4-BC 4MEG * 8*80 

1MEG k 1-TOM. 70, SO 4MEG >i. frfiO 

iNmJCYRLieirr math CO S p&i type semms 

60287-5,10 Modal 30 2B6 

S03S7-SX. TO &, 23,33 Modal 50,65* M, TO flq 

CALL DRAM COMPANY m 488 dram 

PO. Box 5W127 p S.F. CA 94159 p (415) 598-2907 

Inquiry 745. 


Inquiry 751. 

Inquiry 757 



LAPTOP COMPUTERS 


OBJECT-ORIENTED 





Everything you want.., 

... to make life easier. TDS2Q20 is an ideal way to save time 
and money designing equipment. Use as a High Performance 

Control Computer or 500oA Data Collection Module 
Attach LCD & keyboard. Use eternal 10-bll multichannel A 
to D converter, D lo A, 4 counter-timers, multitasking, inter¬ 
rupts, parallel & serial I/O, non-volatile clock and up to 512K 
bytes NVflAM/EEFflOM/FLASH memory. $299 and Its 
TDS9D02 brother $179 {25 qly). Call or fax for details. 

The Saelig Company 

1193 Moseley Road, Victor, NY 14504 

Phone (716) 425-3753 Fait (716) 425-3635 


SAVE ON LAPTOPS 

Toshiba * Sanyo * Tandon ■ Sharp ■ NEC 
Zenith * Epson * leading Edge * Fora 

II • Panasonic * Eve rex ■ 0On dwell 

Packard Ball * Altima * Mitsubishi ■ ALR 

* We ALSO carry a full line of accessories * 

Computer Options Unlimited 

12 Maiden Lana. Bound Brook, NJ 00605 

CALL: (800) 424-7676 For Info: 905-469-7678 
9-9 M-F 9-5 Sal. 6 days Worldwide sales 


Improve Your Productivity 

Get the facts you need, all rrom one sou roe. Object* 
oriented vocabulary, examples, vendors, bibliography. 

No hype, no editorials, just compact, com plete explanations. 
Source code for C & C+ + examples included on 
diskette. Satisfaction guaranteed or your money back. 
Can Annubooks at (BOO) 462-1042 or (619) 271-0526. 

Or send for free information from: 

buk-werm Information Services™ 

Oepl B2,16778 Bernardo Ctr Dr. Ste. 110b, Son Diflgo, CA 92128 

24 hr FAX: (819) 4S9-077& VISA & MasterCard accepted 

Inquiry 746, 


Inquiry 752. 

Inquiry 756 

HARDWARE/COPROCESSOR 


PRODUCT MANAGEMENT 





DIGITAL SIGNAL PROCESSOR 

DSP products tor the IBM POXT/AT. Our TMS320C25 
based Model 250, wilh extensive software, leaiures 250 
Khi mulU-channel AJD and D/A, up to 192 Kvrotds RAM, 
very high throughput to PC RAM and disk, and is priced 
competitively with traditional Analog 10 boards. 

Call us about your applications, 

DALANCO SPRY 

89 Westland Ave., Rochester, NY 14618 

(716) 473-3610 


IBM CONVERTIBLE 

MEMORY'128K $7® 250K $225 3fl4K $295 

MOOEMS-Sle.ndard $75 Enhanced $17$ 

CRT ADAPTERfoi monitors $99 

SERtAUPARALLEL ADAPTER-$tZQ 

MONITORS-Menochroroe $115 Color $649 

COMPACT Carrying Case $39 

ENHANCED LCD-$7B BATTERY -$39 

HARD DRIVES-2Q Meg -$495 40 Meg-$695 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P. 0. Bt»f 461762, Garland, TX 75046 

Rhone (214) 276-6072 BBS & FAX (214) 2727920 


KeeplVackl of Bug Reports 

New tool gives instant scceaa to intomtBlforv about pending 
bug reportsftuggestions on Ihe products you maintain or sup¬ 
port Eases planning of new releases. No more pspsnvork, 
tost reports cr hunting tor customers" example tiles. Multi* 
pie users (development, marketing, QA) can independently 
categorize, prioritize, and rearrange records. 

KaepTrack! $495 (£495 non-US) 

3L Ltd., Fael hfousa, Livingston EH54fiftG, United Kingdom 
Tel, +44 506 41 59 59 Fax, +44 506 41 5S 44 

Inquiry 747. 


Inquiry 753. 

Inquiry 759. 

IMAGE DATABASE 


LAPTOP PERIPHERALS 


PROGRAMMERS TOOLS 





IMAGE SOFTWARE & TOOLKITS 

lor High Resolution PC Imaging 

The Advanced Image TooM $250. M, SUNSHW"C M langur Toolkit 
$251100, Database Professional $99.95 SHOWCASE imajga Database 
1595.00, SUN5H0W Image Converter $395.90 SUMSCAN Digital Scan- 
ware $299.00 flesdutionj ip 1C?4 x 7&B*2$6, Bcafcip, Clipping, For¬ 
mat Conversions. Pnrximg, Merge Images with Tact, Merpe Muttapia 
Images, Device Anvers. more. Practical imatjtng Applications irom Cirt- 
ting Edge Software Engineering. 

Sun Country Software Publishers 

7102 Wield Road! Southwest, Albuquerque, NM B7TD5 
5O5-B73 2220 505TO73-4443 

Mai Man BBS 5D5-077-S354 


LAPTOP PERIPHERALS 


REVOLUTIONARY OS/2 PM PROGRAMMING! 

whit PRONTO 1 PM GUI programming Is &t ycur fingertips, 
whichever language yew want to speak. 

PROrfTO i PH ns a ccmureficnsiw; dll or runctiona which Mows ihu ora- 
Brammer to wmb pnxirams tahlng aavanlaot ar Passnrauon Manage 1 teatiKES 
ike mouse amtrDl, wmikwfi. etc. ii wth the nvrtmuni orattH! The sangaages 
siWPcrtHf are BA&C. COftOL. FORTRAN. PASCAL, C. REXX. Just «4p,00. 
Anierian Express prflai joceiKeC pr«sE ssteerty cade needed 

mjf\ ARTEL IN FORM ATICA C0RP, 

n 1 1 *- *- 575 AKT0W BOULEVARD 


NEW LOW FRIGES ON: 

• Battery Powered Printers 

* Portable Herd Drives 

* Laptop Expansion Systems 

• Backlites AND MORE! 

Ceil for free catalog 



AXONIX CORPORATION 

(800) 866-9797 


___ . _ „ _ ™ CUSIM MESA, CA 92626 

SOFTWARE HOUSE &n-3S-42*-56i404 to Headquari^ Italy 

Inquiry 748. 


Inquiry 754, 

Inquiry 760, 
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PROGRAMMERS TOOLS 


SECURITY 


SECURITY 


HYPERINTERFACE™ II 

Menu Creelor" 1 — An interactive WYSIWYG editor lo 
ggnorata a menu-driven user interface for your software. 
Screen Creator’ 1 ’ — An interactive WYSIWYG editor tor 
quick and easy screen design and a sc reen database 
manager tor your software. Advanced Library — Ex¬ 
tended capability tor data enlry for your programs. FOR¬ 
TRAN, Pascal, C, BASIC suppoiied- 

Awanpro Corp. 

RO. Box m pacific Palisades, CA 90272 

_ (213) 454-3B66 _ 


Inquiry 761. 


BASIC PROGRAMMERS 

Create professional programs for the IBM PQ with all 
the bells end whisilas! Contains Subroutines & Pro¬ 
grams. The 46 source code files include: 

* Bar Menus * Screen Manager • Draw Forms 

* Shell Sort * Key Handlers • Find File 

* ANSJSYS * "Walk' Dir Tree * Font Demo 

1-800-345-3606 (VI5A/MC) Toolbox 1-saftM 

MIPS, InC.tBox 3072* Hammond, LA 70404 


Inquiry 762. 


C and C++ DOCUMENTATION TOOLS 

* C-CALL fS59) Graphic-Fees ot caller/called hierarchy. 

* C^CMT (S59) Create, insert, update comment-blocks for 
each function. Hating Junctions and identifiers used. 

* C'METRIC (S49) Path complexity, linestetmtafeommenis. 

* C-LIST (549) List, action-diagram, reformat programs. 

* C-REF (149) Locah^fcbalfoaremeter croas-reforence. 

* SPECIAL (4189) AH 5 as DO$/QSa "C-ODC” program. 

SOFTWARE BLACKSMITHS INC 

6064 St, tws Way, Mississauga, QNT Canada L5M-4M1 

(416) 858-4466 


inquiry 763. 


PUBLIC DOMAIN 


FREE SOFTWARE FOR IBM®/dones 

TRY USf GET 15/5.25" or 6/3.5" Disks full 
of our best selling software—FREE, Great 
games, utilities, business, educational, and 
desktop publishing, plus our 3000 disk 
catalog. Pay only $5.00 shipping/handling. 

INTERNATIONAL SOFTWARE UBRARY 
618-931-8111 


Inquiry 764, 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 
LATEST VERSIONS 
Low as $150 

SOFTSHOPPE, INC. 

TEL: 800-829-2378 * 313-761-7638 
FAX: 313-761-7639 

RO. Box 3670, ANN ARBOR, Ml 4S1Q6 

Inquiry 765. 


UNIX SOFTWARE 

GNU, X Windows & More! 

Searc h our on-line catalog of Unix public domain software 
using keywords to find what yOy warn quickly. Place your order 
On-line, end it to Shipped to you an either Unix or DOS 
medie— no ooeliy down loading time. Jest $#mb for topes 
(575 minimum order} or STWYMB for floppies (S5G minimum). 

SOFTPUB™ (818) 784-2870 

(300,. 1200, 2400 baud; B bits; t slop btt; no parity) 


Inquiry 766. 


FIGHT PIRACY! 

Since 1306, companies worldwtoa have been choosing Az-Tech 
security products. If you demand the strongest protection available, 
why not choose one cd these “proven leaders" 

* EVERLOCK Copy Protection 

* evefttrak scfiwtm Security 

■ EVERKEY Hardware ,L Key" Soltwito Security 
For IBM and Compeltolea. 30 day money back guarantee. Free into 
and tone disk available 

Az-Tech Software* Inc, 

305 East Franklin. Richmond, MO 64085 

( 800 ) 227-0644 Fax: (816) 776-9398 
Inquiry 767. 


THE ULTIMATE COPY PROTECTION 

* Completely Menu Driven 


■ Defeats ell HardwarefSatiware Copiers Quite , 

« No Source Code Changes 

HMBQf 

. Multiple Layering 

The Best 

* No Damaged Media 

Wtayi 7p 

• Full- Hard Disk Support 

Pnprecl 

* Unlimited Metering 

Your Valuable 

* FREE Demo Disk 

Software investment 

STOPVIEW" 

STOPCOPY PLUS™ 

BSI COMPUTER SYSTEMS* (301) E71-1G94 

mas Hsriujsjo u„ Siter Spring, md acrgoB 

RAX; (301) 400-7546 


Inquiry 768. 


Cop’s Copy Lock II 

The professional software protection with 
TRUE Machine Install, Option Board safe. 
Supports OS/2, Windows and Ttace. 

LINK Computer 

Inti: +45 31232350 Fax +45 3123B448 
US/GAN: 800-344-2545 Fax 408-923-7061 


BIT-LOCK® SECURITY 

Piracy SURVIVAL S YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. PARALLEL or SERIAL port'transparent 
security device Complemented by economical KEY- 
LPK* and mullifealtired COMPU-LOCK~ including 
countdown, timeout, data encryption, and muttipnriud 
protection. (Dos/Unix/M-ac). Also, access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 

(303) 770-1917 

Inquiry 769, 


HANDS OFF THE PROGRAM® 

OPERATING SYSTEM SECURITY 

Secures subdirectories, Tiles, printers and Nappies 

Keyboard lock — automatic or manual 

Log PC boot, program exec* tile opens, togin/logouts 

Prevents DOS FORMAT and moat viruses 

Drive A: Boot Protection t Hard Disk Leek 

IBM PC « 100% comp.—DOS VaCH—'$8$3S + 1375 3M 

SYSTEMS CONSULTING INC 

PO BOX 111209. Pittsburgh, FW 1&23S 

(412) 761-5260 


Inquiry 770. 


ANTI VIRUS SYSTEM 

IMMUNIZE MSDOS COMPUTERS 100% 
INTERCEPT ALL VIRUS ACTIVITY 

Ultimate Protection by 8-bit card. 

Free information, DEALERS WELCOME 

TELSTAR ELECTRONICS 

P. a Bex 217. 5190AE Beck. Netherlands. Dept. Si 


Inquiry 771, 


SECURITY 

Have sensitive data? 

Learn the secrets of complete data security. 
Also receive complete source code. For 
your total solution to data privacy send 
$175.00 to: 

Software Solutions 

Security Package 
0 o« 7867, St, Cloud, MN 56301 


SHAREWARE 


FREE SOFTWARE FOR [BRT/clones 

Monthly, get 5 disks with 10+ latest 
programs plus catalog — FREE! Pay only 
$500 for 5/5.25" or $6,95 for 3/35" disks. 
Join today for only $1995 membership fee and 
get your first volume of software— FREE] 

SOFTWARE OF THE MONTH CLUB® 

619-031-8111 


Inquiry 772. 


SOFTWARE/ACCOUNTING 


Solomon III Software 

Integrated Accounting Software 
Top rated last 6 years 
No down time — No lost data 
Unmatched Security System 

Major Account discounts available 

on Debra J. Tucker 

National Trainer, CBM Training 

44£0 Hotel Circle a, #350, San Diego CA 92108 

618-224-9916 Fax 619-299-6169 


Inquiry 773. 


dBASE BUSINESS TOOLS 

• GENERAL LEDGER 

* PLfRCH ORDflNVNTOfiY 

* ORDER ENTRY 

• ACCOUNTS RECVABLE 

* JOB COSTING 

< JOB ESTIMATING 

* BILL OF MATLS 

* SALES ANALYSIS 

♦ FWROLL 

* ACCOUNTS WfflBLE 

S99 ea. 

+ S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 
0536 Miramar Place 

San Diego, CA 9£i2i 

(619) 452-0044 


Inquiry 774, 


Network Multi User 

Integrated Accounting Systems Complete office 
manage men) tor non accountants, Behaves m Win¬ 
dows. Easy install, easy setup, easy use. Applications 
for homes, professionals, retailers end manufacturing 
firms. Starting from $149 4 ¥80 each workstation. Call 
for orders, demos or brochures. 

IDEA Computers, Inc. (since 1992 } 

300 Jackson Streel, Richmond. TX 77469 
(713) 342-5B45 


Inquiry 775, 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with iwa-pasa verification, edit language, 
operator stats, much morel Designed for 
the PS/2- , PC, XT, AT or compatibles, 

PC^ from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd., Fax: 206/776-7210 

Wood way, WA 98020 USA: SOO/356'0203 
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THE BUYER'S MART 


SOFTWARE/ENGINEERING 



MATFOR 

BEST VALUE FOR NUMERICAL COMPUTING 

An Interpreter with a com pf&hflnsive sal of lurid ions for Ap¬ 
plied Mathematics, Engineering Analysis, Statistics, and 
Graphics. IEEE Software says that "there is dearly signifi¬ 
cant scientific work embodied in the tmerpnaiw—the program 
is no lightweight ' Use it risk-free under 30-day unconditional 
guarantee. Lowest priced mathematical toolbox. From $150. 
Protected Mode wratons also available. 

Computational Engineering Associates 

3525 Del Mar Heights Road. Suite 183, San Diego CA 92130 

(619)259-8863 

Inquiry 776. 

Analog Circuit Simulation 

* Macintosh and PC CAE Intusoft has a complete Simula- 

■ Scfwmatlc Entry %&££&&£& 

* SPICE Simulator Spice simulation using e*(end- 

* Model Libraries ed ^mory to interactive 

wavetorm orocesaino StctflinG hi 

* Monte Carte Analysis 1or tesJSTS compete 

* Riotting/Graphics Output system rails tor Jusl $615. 

tntusoft 

Thn leader bn hnrrast, P.Q Btt 710. 5» Price CA 90733-3710 
lull tutund CAE loots (213) 833-0710 FAX (213) 833-9658 

Inquiry 777. 

UNITS ON HAND 

A PC memory resident (20K) scientific unit 
conversion utility for only $49.95 

The capability to comb in © base units allows the 
user to convert thousands of unit types and per¬ 
form dimensional consistency checks. 

Nova Comp Engineering, tnc. 

RO. Box 95137, Seattle, WA 901 45-2 W 

Phone: (206) 634-9016 Fax: (206) 634-901? 

Inquiry 778. 

interactive Deslgn/S limitation 

Analog Circuit Simulation 

ECA-2 Electronic Circuit Analysis of tors the best Manta Carlo 
and Worst-Case analyses wllh ail cf this arm MORE Indudad: 

■ AC, DC, Transient * Full Nonlinear Simulator 

Fourier. Temperature * On Lina. Real Tima 

* Sine. Pulse, PWL. SFFM, Graphics 
end Exponential * Mulllple Plds 

Generators * FREE Domo 

Tatum Labs, Inc. 

3617 Research Park Dr., B-1, Ann Arbor, Ml 4B1QB 
(313) 663-8910 

Inquiry 779. 

SOFTWARE/GRAPHICS 


Graphics Gems 

edited by Andrew S, Gles&ner 

This handbook compiles the Vicks of the trade" 
providing practical solutions to graphics problems. 
With this essential tool you'll save time and energy 
in your daily programming activities. 

1990, 044 pp , $4995/13 BN: 0-12-206165-5 
Coming in duty 1991 More Graphics Gems! 
ACADEMIC PRESS 

Book Miring Depl. *09041, 1250 Sixth Aw.. San Dwffo. CA 92101 
CALI TOLL FME 1-800-321-5066 

Inquiry 780. 

FRACTAL GRAFICS 

is a radical new drawing program tor your PC. Create 
breathtaking images and scientific models interactivis- 
ly with your mouse. Add dramatic effects to any PCX 
image, On-line tutorial, extensfvB Guidebook, and 2QO+ 
hands-on examples help you use and understand frac¬ 
tals and Chaos. Only S79, FREE Brochure! 

Cedar Software 

R1 Bo* 5140, Mprrievilfe, VT 05661 

(802) BBS-5275 


Inquiry 781. 
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SOFTWARE/GRAPHICS 


The Ultimate CAD/CAM Engine 

Tu rbaGfiomel ry Library 3,0, The most complete tool bCM of 
2D & 3D routines av&jl&ble today? Over 300 routines. Sur¬ 
facing, Solids, Hidden line, ^lumeg, At@m, Transforms, 
Perspectives, Decamp, Clipping, Tangents 6 mere, 30 day 
guar., $199.95 wfeouree S&H toct Foreign S22&JDQ, M5/FC 
DOS 2.0+. Turbo Pascal, Turbo a MSC, Mix C, ZurteC C++. 
VISA/MC, PO. Chk, USA funds only. 

Disk Software, Inc. 

2116 £. ArapaJho Hd„ ttm, Richardson, TX 750B1 
1214) 423-7298, (600) 635-7760, FAX (214) 423-7208 


Inquiry 782. 


RAINDROP™ 

FAST; camped PrtScrn Utility tor end users AMD 
developers. Hardcopy as fast as 10 secs. Average binary 
size - 6 kbyte. 14 video graphic standards. Scales rotate, 
colorize end mere. CALL' from user-written programs. 
Complete 9- & 24-pln dot-matrix, Inkjet, and laser jet 
library $44-95+$3 s/h. 

ECLECTIC SYSTEMS 

ai06 St, David Cl., Springfield. VA 22153 

(703) 440-0054 Fax (703) 455-6965 

Inquiry 783. 


PEN PLOTTER EMULATOR 

FFUOT turns your printer into an HR pen plotter. Fast 
hi-res output. no jagged lines. Vkry line width, color. 
Screen preview with zoom and pan. Stand-alone, 
background, and device driver modes. Works with most 
CAD and graphics programs. Supports mast printers. 
New version 3. $119+S3 S&H. 30 day money back. 
VISWMC/Check/MQ. 

FPL0T Corporation 

24-16 Steinway St,. Suite 505, Astoria, NY 11103 

710-545-3505 


Inquiry 784 


WhichGraph? 

WfrtchGmph' prwldes expert advice and guidance on satoc- 
tlcri and style dl business or statistical graphs & maps. 
Features: ooneull £ browse modes; hypertexi descriptions 
of iachniqueg, definitions ot lermg, and online axampi# 
graphs: pull down menua; detailed report, SI 4935+s/h (VISA. 
MC, AiMX. P04. Cheek) 

Idea Works Inc. 

607 Jackson Colum bia, MO 65203 

1 -800-537-4866 FAX 1-314-675-5812 

OulSIda USA: 1-314-875-5827 


Inquiry 785. 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quality scaled SAW 
or color reproductions ol your display on any dot main*, 
Inkjst. or laser printer (loci. Postscript) in up to 64 shades 
ol gray or £56 colors. GRAFPLUS supports ail versions 
ol DOS with IBM finer. EGA. VGA, Super VGA), Her¬ 
cules. or compatible graphics boards Linkabte/OEM 
versions available. $59.95 

Jewell Technologies, Inc. 

4740 - 44th Ave SW, Seattle, WA 96116 

1 (000) 204-2574 (206) 937-1 OBI 


Inquiry 786. 


FORTRAN GRAPHICS 

GHAFMATIC/PRINTMATTC/PLjm'MATIC LIBRARIES 

GRAFMATlC-FOFITRANl callable graphics Library for 
creating 2-0 and 3-D graphics, contour plots and solid 
models, PR1NTMATIC and PLOTMATIC provide high 
resolution FORTRAN callable printer and plotter drivers 
for your graphics. 

$249,95 Supports Microsoli/Lahey/FIM FORTRAN compilers, 

Jewell Technologies, Inc, 

4740 44th Ave. SW, Seattle, WA 9B116 

1 (000) 284-2574 


Inquiry 787 


SOFTWARE/GRAPHICS 


EGAD Screen Print 

Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix, inkjet, and laser printers. Prints in gray 
tones or color Crop box lets you print any region of 
the screen. Enlarge graphics 1 to 4 times (reduction 
too). Setup program for picking primer colors, etc, 
$35.00 Postpaid, Call or write for free catalog. 

LINOLEY SYSTEMS 

4257 Berwick Place, Wmdbrfdge, VA 22192-5119 
_ (703) 590-8830 _ 


Inquiry 788. 


GRAPHIC TOOLS LIBRARY 

XGLIB: Wry tost, User coordinates. User defined Window 
4 viewports. Circles, ellipses, ovals, sectors,, polygons A 
splines. Thick tines 5. sms. Fill 6 hatch patterns. POLVARC 
no. Plots and charts- Text scHle, align. Screen print and 
utility- All drawing and mouse functions work in Super 
VGA modes. Draw in bitmaps Modes up to 1024 k 70S«16-2S6. 
$195. Most "G", MS Basic 4.0-71 

NOVA INC. 

5500 w Higgles Road, N1144 CALL 700-882-4111 

rtoffiran Eslates, 1L 601G& FAX 706-682-4173 

_ See auf ad on p*gt 253 _ 

Inquiry 789. 


SOFTWARE/LANGUAGES 


IntegrAda 

Standard Air Force PC Ada Compilers & en¬ 
vironments for MS-DOS and UNIX. Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com¬ 
plete libraries and other Ada programming 
tools, FREE demo, 

AETECH, Inc. From $495 

390 Slovens Ave.> Sts 212 Solan 0 Beach, CA 92075 

(619) 755-1277 Fax: (619) 755-7540 


Inquiry 790. 



Inquiry 791. 


SOFTWARE/SCIENTIFIC 


FREE CATALOG 

A great selection of sclent if ic software products 
tor plotting, non-! I near curve fitting, chemical equi¬ 
librium, simulation, statistics, symbolic algebra, and 
more. Prices range from $150-51000. Call: 

1-800-942-MATH 

MicroMatri, Salt Lake City. UT 84121-0550 


Inquiry 792. 


VT e X: Scientific Desktop Publishing 

* Equations * Tables * Graphics * Scalable 
Fonts • Supports most printers * WYSIWYG 
previewer * Foreign Languages * Special 
Symbols ■ Font Effects * Indices • Only $299 
“TeX of Tomorrow — Notices of AMS, March 1991 

MicroPress, Inc. 

6B-30 Harrow Sheet, Forest Hills, NY 
Tel (718) 575-1016 Fax (710) 575-0030 

Inquiry 793. 





















































SOFTWARE/SCIENTIFIC 


STATISTICS 


VIRUS 


MS-DOS GRAPHING UTILITY 

RPloe affows quick graphing of scientific results 
by simply typing ' plot" followed by the data file 
namefs). Numerous options are available. 
Major displays & printers are supported. Also 
callable from C, Only $79. 

RSoft, Inc. 

345 Riverside Drive * Suite 2G 
New York, NY 10025 * (212) G66-0959 


Inquiry 794. 


Axum® Technical Graphics 

FREE BROCHURE 

800-548-5653 ext. 069 

Create publication-quality graphs 
quickly and easily on your PC! 
TriMetrix»Inc. 444 NE Ravenna Bhid.. Sts 2T0-8Y 
Seattle, WA 9B11S FAX 206-522-9159 

Inquiry 795. 


SOFTWARE/SECURITY 


HYPER-LOCK 

ft you search tor a powerful copy protection system, 
you also can have privileges of HYPER-LOCK 
- Protects on standard diskettes * Full hard disk support 
* UN supper! * No source code requited - Osama be wpfatt by 
any means * AMflJr password protection * Sub-programs prelec¬ 
tion techniques * Cost affective ■ FREE <temo *sk 

GUVEN COMPUTER LTD. 

Talimyeri sk, 773 Macka/lstanbul TURKEY 
(SO) 1-136 10 0? Fax: (90) t-lflO 38 46 


Inquiry 796. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely East Sort/Merge/Seted utility. Run as an MS- 
DOS command or CALL as a subroutine. Supports most 
languages and file types including Btrieve and dBASE. 
Unlimited file sizes, multiple keys and much more 1 MS- 
DOS OS/2. XENIX, UNIX *349- 

(702) 588-3737 
Opt-Tech Data Processing 

PO. Box 67fl — Zephiyr Cove, NV 69448 

Inquiry 797. 


SOFTWARE/VOICE/FAX 


MULTI-VOICE® TOOLS 

Mul&Afoioe Tools Is a complele develop me rtf Toolkil far P&wal 
or "C ir to acceas oil ihe features for rnasl speech processing 
boards available today. It helps you write MULTI-LINE VOICE 
APPLICATION systems in minutes. A number o i programming 
examples ere provided All programs arid libraries are delivered 
with source code. 

Dialogic, Fmetorax, Pika: SS99L Wilson (Single Line): £99 
ALSO AAILABLE: FAX Programmer's TbdUl f$199) Based on CAS 
speciiicat-ons. V&a/MC act&pfad. 

ITI Logiciet 

1706 51. Joseph E, Suite 4. Monteeal. Can. H2J INI 

(600) 567-6765 Of (514) 661-5968 


STATISTICS 


NCSS 5.x Series — $125 

Easy-to-use menus * spread sheet. Multiple regression. 
T-tests. A/NOMA (up to 10 factors, rap. measures, 
covariance), Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCH/Lctus. Many 
new add-on modules. 


329 North 1000 East, Kaygvllle, UT B4C37 

Phone: B01-546-0445 Fax: 001-546-3907 


Inquiry 798. 


UNISTAT-IV Statistical Package 

spreadsheet, a wide range df gietfaiice end powerful graphics, 

Eipcfl/rmport Lotus, dBase 3*4, .DIF, Sylk, fixed and Tree tormal 
ascii. Siring data and missing data handling Full array of 2D and 
3C plots, chans ana holograms, cunfl and dlsarihuilnn rifling Moca 
than 40 panamstnc sod nonparamsdric laeis, cnKflatjulrtten, 
breakdown, OLS, weighted, polynomial and stepwise regress Iona., 
balanced Am bale need ANOYA. ANCOVA, ate. Demo system and 
440pp user's guide available separately 

US & Canada: 3395. ADH0C Inc.. Dapl ST, 28 Brunswick Woods Dr., East 
0/unwrtck. HJ 08816 Tel. 2to :25fl-7MEl fax 2CT-2547310 

Elsewhere: f.rn UNISW Lid. Dcpi err. P0 ecu m Hmmiste. lander* 
N6 5UP, England, lei: *44 (QjSl 883 7l5S, Fax: +44 (DriSl 444 051? 


ANTI-VIRUS PRODUCTS 

Oort l giuF viruses 3 choice fa attack your system memory, hard or ( 
floppy otsk drives. Protect each componcni wiin the best Known sefa- 
tioiB to counter wus attacks. Use our Anti-Virus pmduds I o pnwiite 
maximum protection against data loss due to virus utvasuwi or 
wautfiorHa) system access. Password protection witti battery backup 
and keyboard tack far Kitted security. Does not occupy any RAM or 
arted system perfarrnaiwe PiwkJes up to 4 levels ol security Cafl at 
write lor mora interruption or lo pface a-n mter. i-B0O-?ra-3a07 Prices 
range from se&OO to 519&0Q 

Information Systems to Increase Profits 

F-Q Bax 4629, Middtelnwn, N-V- 10940 

Inquiry 799. 

Inquiry 803. 

UNINTERRUPTIBLE POWER 


VOICE MAIL/AUTO ATTENDANT 



HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 

FREE mocfi^saving literature tails you how to protect your 
computer and maks it last longer with an uninterruptible 
power supply 500VA through 1SKVA models iron* Ihe WWW’s 
largest manufacturer of singte-phase UPS, 

Best Power Technology, Inc. 

pa Be* 2SU Necedsh. Wl 54646 

Ton-Free (80Q) 3SB-5794, Ext. 2138 

l.l.phpni,- (BflSji 5&5-TB0C Ext. I13S 


Complete PC CAM'" Users! 

Upgrade to o Multiple-line ABC Voice’ ! 

This system picks up where the Complete Answering 
Machine leaves Olf With IheBfi added features: 

* Ail ins stere ite suns h» • Settlatfc reemiinQ Quality 

■ SupHYtnd ON Bamfer Dpte»s ■ Dials pagaistidners TiEssages 

* Tree sructtmng Hpaoiiis *Corapie«y mE*m drnffli 

m System mssags rfriKontotiit ■ Expandiftt 

1] DfdK heai Semi cr 1g requesl mtirf rtgrmgllDn 

Call (513) 438-3700 

Versicom Communications 1 ' 

316 Regemty Ridge, Dayton, OH 45459 

Inquiry 800. 

Inquiry 804. 

UTILITIES 


WORD PROCESSING 




YOUR 386 IS 
DEFECTIVE 

'feu’re not getting the 386 performance you paid 
for! FC-Kwik* will give you the total system per¬ 
formance that your hardware vendor left out. 

Phone: (503) B445B44 

MultlSOft Corporation FA * <%*£?** 
151QC S,w. Kail Parkway (SCO) 950-5845 

Seaiflrtcin, Ofl 97006 far a recanJedi message 

avfeJaMe 24-hours per day 

Replace Proofreading 

Key, edit, or proof any file on ybur PC with Word- 
Piooter*, then irr()Oit to your appiicabon. New two-pass 
proofing ifi faster, more accurate than proofreading or 
document comparators Single $296, Mu 11 loopy dis¬ 
counts, Network version. 

Computer Keyes BMf356-02M 

21929 Makah Fd 206^776-6443 

Wbodway, WA 98020 Fax: 206^76 7210 

Inquiry 801. 


Recover deleted files fasti 

Disk Explorer no* includes automatic life recovery ’feu 
type in the deleted tile’s name. Disk Explorer finds and 
restores it Disk Explorer also shows whate really on disk, 
view, change or create formats, change a file's stalus. 
change data in any sector, MS-DOS $75 U S. Chech' 
Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St E. 3rd FI. 

Toronto, Ontario, Canada MAY 1S2 

(416) 961-3243 


FARSI / GREEK t ARABIC / RUSSIAN 

Hebrew, all European, Scandinavian, plus either Hindi, Pun- 
l-abi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IP.A Fl:II- 
teatured mulli-language word processor supports on-screen 
loreign charautsra and NLQ printing with na hardware 
modifications. Includes Font Editor. $355 dot matrix: $150 
add'l ter laser; $19 demo. &/H in U.S. mei’d. Req. PC, 640K, 
graphics. 30-ctey Guarantee. MCAhSAfAMEX 

GAMMA PRODUCTIONS, INC. 

710 Wifshite Blvd., Suite 609, Santa Monica, GA 9W01 

213/3JM-&622 Tlx: 5106008273 Ganima Pn? $NM 


Inquiry 805. 

COPYWRITE 

CopyWrfts 

Removes 

Copy Prelection 

No more diskettes, * 7C 

manuals or UO !p/D 

codewheeis. 

1000's ol products copied. 

QUAID SOFTWARE LIMITED 

45 Charles St, E, 3rd FI, Dept B. 

Toronlo, Ontario, Canada M4Y 1S2 

(416) 961-6243 F»x (416) 961-6448 


YOUR SALES 

MESSAGE 

about the special computer product 
or 

service that you provide 
belongs in print. 

THE BUYER’S MART 

can help you reach 
computer professionals 
and produce valuable inquiries 
for your company! 

Call Joseph Mabe 

for more information 

603 - 924-2656 

or 

Fax: 603-924-2683 


Why You Want BATCOM! 

BATCOM is a batch file compiler that transforms your 
.bat files to .exe files to make them faster. BATCOM 
extends DOS with many new Commands so you Can read 
ksybcarcl inpu. use sufcflwtines, and much more. In adkfibbn, 
BATCOM prelects your source code. No royalties! Only S5995 
Otter today 1 ! 

Wen ham Software Company 

5 Burley St., Wenham. MA 01964 

(508) 774-7036 
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Circle 239 on Inquiry Card. 


Circle 146 on Inquiry Cord (RESELLERS: 147). 


FAST PS/2 & a MSKSJ 


Failsafe Novell Subsytems 


Flawless Performance 

The power user 4 * first choice - feerisol's subsystems 
■offer failsafe peak performance without stretching 
your budget. DOS, OS/2, Xenix, Netware 286 & 
386 for both AT & PS/2s. N o compatibility issues. 
No problems. It's that simple. 

/ Caching Controllers / Disk Mirroring & Duplexing 
/ Torture-Tested Drives with 24-hour Bum-in 



/ CB Erasable 
Optical Subsystem 
For Novell $5249 
For DOS $4851 


© 

"We kick our 
525 11 Drim 
for5 Yecm!" 

Straight From 
the Box 
Integration! 


System Capacity 

Access 

Interface 

Price 1 

AT 

86 MB 

18 ms 

IDE 

4415 

AT 

I2U MB 

18 m* 

iism 

$778 

AT 

120 MB 

IS ms 

IDE 

$4>J$ 

AT 

2B MB 

1.5 ins 

SCSI 


AT 

214 MB 

15 ms 

IDE 

$«:ci 

AT* 

35« MB 

16 ms 

ESDI* SCSI 

$144.4 

AT 

652 MB 

l6 ms 

esdi, sc;si 

$18‘J7 

PS/2 (B1 

J58 MB 

14 (ns 

ESDI 

$1041 

PS/2 

213 MB 

15 ms 

SCSI 

$1172 

PS/2 

338 MB 

16 ms 

ESDI, SCSI 

«T75 

PS/2 

652 MB 

16 ms 

ESDI, SCSI 

$ 230.41 


n Drive, Controller, Gables and Software included with Stoytems. 

Cail for Perm's Complete Propel Cafa/og 

800 - 447-8226 

Fax: 408-9884431 Support: 80(T22N489 
International Teh W98&2232 



ANNOUNCING: 

AN ADVANCE IN 9-TRACK OF 
VERY SMALL PROPORTIONS. 



Overland Data's OD3210. the smallest autotoetding 9-track tape drive in the world 

While everyone else is downsizing and simplifying 
computers and peripherals, 9-track tape drive manufacturers 
have somehow managed to buck this trend with drives that 
are huge and heavy or awkwardly manual loading. 

Too bad for them. Introducing the OD3210, designed 
and built by Overland Data to bring 9-track into the modem 
office. tt ! $ incredibly compact. Portable, Whisper quiet. 

Uses only 45 watts. And is extremely reliable. No other 
drive has fewer moving parts. Best of all, it's surprisingly 
affordable. 

The OD3210 comes with a two year warranty, expert 
toll-free support, and theODI Special Service Program. 

So call us. And find out why some of the best advances 
a re the sma I lest ones. m aJ ComdeXy West booth # 4l28 

1-800-PC9-TRAK 

^JtSSSffSS^. uB ovERLmo omn 


ESI IME COMPUTERS 

VlSElV Quality Products at Liquidation Prices 

The Factory Outlet foi Yout 


NEC PIIUWRITERS 

24-Pin 3B0dpi Dot Matrix Printers 
Model P5300 

* Wide carriage 

ifi 


■ Built-in push tractor 

■ / font families 

■ &5tps M.LQ. 

■ 216cps draft 


*299 

Model 



REFURBISHED 


P960XL HIGH-SPEED 

■ Wide carriage I 
Color-capable I 
140cpS N.LQ. I 
■ 400cps draft | 

$/ 



Model P2200 

199 


■ 55cps N.L.Q. 

1170cps draft 

■ 6 font families 


HARD OBIVE SPECIALS 




s 499 


MOOEIS AVAiUmUf J 


MANY OTHER 


MICROSOFT BOOKSHELF §■ 

T 0 uol, CD-RDM Reference _ _ t 

Library—a $295 value! SPECIAL 1 


FUJITSU RX7200 

12ppm Desktop Laser Printer 

■ LCD control panel 

.. ijgu 

■ 300dpi ,‘M ' 

■ 640kBRAM. 
expandable 
to 4.6MB 


MICRO POL IS H 1654-7 
uv/ADARTEC HD Controller! 
161MB, ESDI s 499 

16ms * 5.25“ • half-height 

m i cropol I s msaa-is 
668MB, SCSI -.*1499 
t6n« * 5.25" ' full-height 


MICROPOLI5 #1568-15 
676MB, ESDI .. *1499 
16ms ■ 5.25" - ful 


MAXTOR XT-87605 
676MB, SCSI ../1499 
16ms ■ 5.25" ♦ fu 



FUJITSU fUl22636 

688WIB, ESDI „ "1399 

16ms * 5.25" * ful 


Refurbished 


CALLUS ABOUT... 

• PostScript Lasers 

• More Hard Drives 


*1199 


Call (BOO) 000-1011 

FAX (617) 2S4-0392 • BOSTON. MA no SURCHARGE 


THE FASTEST 80486 & 80386/40 MHz 
15 Mips, FASTER THAN EVEREX STEP & ALR 


15 Mips! 1895 Qty 1 



SYSTEM BOARD 


NEW BABY SIZE 
1 


FEATURES 

* 84/256K Write Back Cachs 

* Burst Mode Design 

■ Shadow Ram on Video & Bros 

* 64MB 32 Bit Memory Expansion 

* Baby size with Eight Expansion Slot 

* Unix, OS/2 A Novell 10CW* Compatible 

* One Year Ful! Warranty 

■ Made in USA 


Complete Desktop System With 
1,2 M 8 Floppy, HD.Floppy Controller, 


MODEL 

CACHE 

MIPS 

OK 

4M 

101 Xeybrd And 4MB Memory 

406/33 

64K 

15,2 

1695 

2095 





406/25 

64K 

11-4 

1395 

1595 

MODEL 

BASE 

MONO 

VGA 

306/40 

64K 

93 

926 

1125 

4S6/33 

2495 

2870 

2945 

306/33 

64K 

3.3 

825 

1025 

436/25 

1995 

2170 

2445 

336/25 

64K 

62 

695 

695 

306/40 

1525 

1700 

1975 

*258K Cache Available 



386/33 

1425 

1600 

1075 


\mm. 


| SUPER TOWER | 


338/25 1295 1479 1745 

-FCC, UL 6 CSA Approval 
* tower Add $200 & Hard Disk Available 




A 


$335 

Qty. B 

See us 
ut COMDEX 
Windows Wtrid 
Booth# W244S 


SmOiego, CA 


* £ Hall Ht. Drive Bay 

- 2 Full Ht, Drive Bay 

- 250 Watl UUFower Supply 

* Dual Fans 

■ Double Security Lock 

■ Wheels / Caster 

* Front Display Panel 

■ Excellence Foe UN EX & NOVELL Server 

■ UPS Optional 

|TECHNOLOGY POWER ENT,, INC. 


VGA , , .315 00 

MULTISCAN .415.00 

SUPER VGA.345 00 

FLOPPY .. 5-00 

HARD DESK 5.00 

B03S7-20.345.00 

80307-25.435.00 

80337-33.540.00 

4M x 9 - 30 300.00 

1M K 9 - BO.50.00 

1M x 9 - 7D.69.00 

MAXTOR IDE 40MB 20300 

TOSHIBA IDE 100MB 436.00 

MAXTOR IDE 200MB.3B900 

47273 Fremont Blvd, Fremont, CA 94539 
Tel: 415-623-3818 Fax: 415-623-3640 
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Circle 228 on Inquiry Card, 


Circle 308 on Inquiry Card, 
















































































Circle 83 on Inquiry Card {RESELLERS: 84). 


Circle 71 on Inquiry Card. 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2. LAPTOPS. COMPATIBLES 



» 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT. LANGUAGE TRAINING, EDUCATION, MORE. 


SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applies! ions, Variable sample rate {to 20 KHz) and 
compression levels. A four-voice music syntftesuer Is included also! 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voaoe commands in RAM at once-more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-dad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S 
Patent 4.812,647). Headset microphone, primer cable, 9 volt AC adapter (119 vott 
UL/CSA listed), and comprehensive user manual included. 

QUALITY THROUGHOUT MADE IN USA. ONLY $21 9.95 
ORDER HOTLINE: (503} 342-1271 Mon-Fri, & AM to 5 PM PST 

Visa/MasterCard, company checks, money orders, CCDs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge tor delivery in USA and Canada Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available 



30 DA Y MONEY BACK GUARANTEE fF NOT COMPLETEL Y$A TfSFJED. 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

COVOX INC. TEL (503) 342-1271 

675 Conger Street FAX (503) 34 2-1263 

Eugene, Oregon 974D2 BBS (503) 342-4135 




r^CoMPucom 


9,600-38,400 bps 


MODEM...$169 


NOW you can afford a SPEEDMODEi W. The CHAMP * has a raw 
speed of 300 - 9600 bps and 4:1 data compression for throughput 
up to 38,400 bps. Dynamic Impedance Stabilization* provides 
robust performance on noisy telephone circuits. The CO/-— 
adds 9600 bps send/receive, full-featured FAX with VOICE MAIL 
upgrade...total communications capability-only $279. Both come 
with a 30-day money back guarantee, 6-year warranty and made in 
USA, BYTE magazine said our 2400bps modem was H a real 
deal"*...well we've done ft again! See for yourself... * 3 / 8 Sp.iG 2 


408732-4500 CALL NOW 800 228 6648 Fax4Q8732-4570 


dBASE Data Entry 



The TransTerm 5 is a work station data entry/display terminal for on line 
shop lioor data collection into PC/AT based systems. The unit is one of a 
family of such terminals which feature LG displays lor operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 

A multi terminal polling controller (up to 250 stations) and a dBASE 111 + 
compatible software package are also available. System costs below 
S30D.0Q per station. Call for info 

Oplions—backlighting for display, RS 422 LG 20 Ma current loop I/O. 
dBASE is a regisiered trademark u! Ashton Tate, toe 

CD/DPUTfR¥15f.,Nc 

302 N Winchester • Olathe. KS 66062 • 913 629-0600 - Fax 913 629-0910 


The Power Of A 386 & 486 
At Unbeatable Prices 




STANDARD FEATURES 


OTHER SYSTEMS WITH SAME CONFIGURATIONS 


236-l2Mhi; S1049 

386-25C Mhj: /MK CtKhe *1 rSS 


286-14 Mht *1099 

3B6SX-T6UKZ. S10A9 

MfiSX'20MHZ./iWKCoch *1699 


386-24 Mhr *ts» 

4B6-25 Mnz:/64 CoChg S2T49 


mmmm 


AttfeaSures I MB RAM. 1 44 MB Floppy 40 MB Hot* 
On®. VGA Duplay. DOS* Carylng Case, Weigh! I4tb. 
286n20 386SX-16 3B65X-20 

$1799 51799 $2149 


AH FeahJW. I MB RAM. 1.44 MB Rappy. 40MH Hard 
Drive. VGA Display. DOS ft Corrytig Case. Weight 71b 

286-12 386SX-16 3&6SX-20 

$1599 $1999 $2199 


266-12MIV 
286-16 Mhz . 


SPECIA L SAL E 


. $ 120 386-25 Mhz/64 K Cocrw... 

149 386-33 Mhz/64K Cache 


386SX-16Mhz . 349 486-25 Mhz/64 K Coche ISA . . 

386SX-20/64 K Cache . 499 406-33 Mhz/64 K Cache GA 

386-25 Mb*._.... 599 


..... 650 

_ 700 

. 1399 

. 1999 


- 1 MQRAMfrp.toBMB 

• 1.2 MB Floppy 

* 2 Serial. 1 Parallel. 1 Game Port 

■14 - Super VGA 1024 * ?63 20 Mont* 

* 40 Meg Hand Drive 

• 16 bit SVGA Card 512k 

■ Mid Tbwbt Cose with 200 P$ 

. Runs DOS. 05/2, UMtX/XENG 
.AMI BIOS 

■ 101 keyboard 


Seagate SH57A.44 MB. IDE 209 Maxtor 876GE 660MB. ESDI .. ... 1899 

Seagate $r-29OT. 84 MB, $CS .319 Quantum PtoDr 40AL 4CMB,19MS. 269 

Seagate ST-IKEA. 99MB. IDE . . 399 QuanlunFrCDr BOAT,8CMB, T9MS .. ... . 425 

Seagate St-1144A 126 MB. Dt. 460 Qx¥ilut> PDlPS I0&AT, 1G6M0.17MS . 495 

Seagate ST-12GI A. T 77 MB CE. . 779 Quantum ProDR 210A. 210MB.IDE.. 849 

Maxtor LXT-200.200 MB. IDE. 799 Conner CP'3104. 100 MB. IDE . 449 

Maxtor S30OE. 340MB, ESC*. 1249 Conner CP-3204.200 MB, IDE . 799 


■ PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE, 


First Computer Systems, Inc, 

6000 Uve Oak Pkwy. Suite 107 

404-441 -1911 Norcross. Georgia 30093 FAX: 404-441 -1856 

1-800-325-1911 


Circle 76 on Inquiry Card. 


Circle 108 an Inquiry Card JUNE 1991 - BYTE 385 

(RESELLERS: 109), 































































Circle 340 on inquiry Card (RESELLERS: 341). 


UNIVERSAL 


MEMORY PRODUCTS 71 

15411 REDHILL AVE SUITE B TUSTIN CA 92680 


800 - 678-8648 

714-258-2018 FAX 714-258-2818 


OPEN M-F 7AM-5PM SAT 8AM-2PM 


WE ACCEPT VISA MC NOS.'C 
FOR AMEX ADD 4% 

PO'S FROM APPROVED FIRMS 
INTERNATIONAL ORDERS 
ACCEPTED 


6450604.$139 

2m MOL 502,568X^70 

6450608....,$149 

2MGMDL 70421 


IBM PS/2 SIMM/SIPP 


2MGMDL 80-111/311 

34F2933....S399 

AMG PS/2 MOD 

[3GF5360,.$149 

2MGKFTFOR 30-266 


2BMB BRDW/2MB FOR 
MDLTO&80 

34F3077.$485 

M4MB BROW,-2MBFOR 
MDL70AB0 

34F3011.$695 

•16MB BRDW/4MB 
MDL 70400 

B450609.$460 

2-0MB BRD W/2M0 FOR 
MDL60, 50Z, 55SX, 60 

6450125.$419 

4MB MDL 00606 

6450902.$195 

2MB MOL mm 

COMPAQ 

1.44 61.2 MB 
1/3 HEIGHT FDD 
FOR DESKPRO'SJIM 


mM . 

.,$59 

1X9-80 

$55 

1 x 9-1 go,.,. „ 

..$53 

4X9-80.., . 

,..$275 

4X9-70. 

,..$295 

256X9-70..,. 

..$23 

256X9-80..,. 

..$19 

256X9100,,, 

..$17 

256X9-120.. 

..$15 

DRAM CHIPS 


MEMORY 

EXPANSION 

BOARDS 


LASER PRINTER 
UPGRADES 


ORCHID 


1MGX1-7Q.,.,$6.90 
1MGX1-80....$S.7S 
1MGX1-100..SS.50 
256X4-80,...$5.75 
256X4-100...$5.50 
256X4-120„.$5.25 
256X1-60....$2.50 
256X1-100...$2.10 
256X1 -120...$1.90 
256X1-150...$1.70 

64X4-80.$3.00 

64X4-100....$2.75 
MICROSOFT PS/2 64XM50 ...$1.10 
S SER MOUSE.$99 64X1-120....$1.50 


RAMQ0ESTft'i6“si?9" 

UP TO 32MG 8 OR 16 BIT 
256K. 1MB , 4MB SIMMS 
RAMQUEST 18/32....S269 
2-8MG FOR PSIi'S 
WITH SER&PAR PORT 


HEWLETT PACKARD 


LAPTOP 

UPGRADES 


MATH-COPROCESSORS 


TOSHIBA 



HP SERIE5II, IID, IIP. Ill, MIDI imbT. . 


I BOCA RESEARCHl 

BOCAKAM AI PI 
2-8MB USING ORAM 
NEW BOCA AT PLUS...J129 
2-8MG USING 1MB SIMMS 

BOCARAM XT.$119 

UP TO 2MB FOR PC/XT 
30CARAM AT 10 PLUS..SI 59 
2 OR 4MB W/SER&PAR 

30CARAM 30.*129 

UP TO 2MB FOR PS/2 30 


1MB ... S88 

2MB . ..$145 

4MB . $245 

PACIFIC DATAPOSCRIPT 
CARTRIDGE.$396 

IBM 4019 & 4019E 

IMS ... $139 

2MB .. $189 

3.5MB . $269 


ffio 

I11 Ml 

2MI 

2MI 

ou 


000 XE/SE/LE T2000SX 



IB . $289 

2MB T1200 SE/XE,.$169 

2MBT1600 . $169 

MBT3100E. . SI 69 

2MBT3100SX . $169 

4MB T3100SX. . $469 

2MBT3200SX. . $169 

4MB T3200SX, . $469 

3MB T3200 . ,..$279 

2MB 15100 . $169 

2MBT5200... . $169 


AST RESEARCH 


UP TO 3MB W/128K 

6 PAK 286..$119 

RAMPAGE PLUS 286 
W/2MB $439 


ORCHID PRODESIGNER II 

W/512K..„.$289 
BOCA SUPER VGA 
W/512K,..$149 W/1MG $179 
ATI 8514/A ULTRA 
FOR PS/2 OR AT BUS 

W/1MG... . $490 

ATI VGA WONDER 
W/MQUSE $199 


IMEGAHERT^ODEMSI 

FOR TOSHIBA, 

COMPAQ AND 
MOSTUPTOPS 

' 2400 BAUD. $149 

FAX/MODEM FOR 
TOSHIBA... . $407 

COMPAQ MEMORY 

3E5KPRO 388 2CW25 20E/25E 3863 
1 MB MODULE,..,*1139 

4UB MODULE.*299 

4MB EXP BOARD...5495 
NEW LTE 3M S/20 WB...WGO 
PORT. 3M/20- 4MB- *710 


NEW!!! ULSI 

FASTER LOWER COST CMOS 
90 DAY MONEY BACK GUARANTEE 


USflXB7-ie, . .. . *275 

USU3CB7-M. . *3DA 

USBXB725,.- .. 

_1489 

u&escs7iesx-„. 

.„.. rf .*278 

CYRIX 

63017*16.... . . . 


630 67-20, .-. 

1310 

MO 67 


63DOT4&,...., 

rlw ,«e4 

635874 6....... 

..-*Z73 

INTEL 

80287*10. .. . 

...$165; 

. 

. sm 

60367-23 -- 

*03B7-31„„„ .. 

- *330 

^....*458 

,..,....,*550 


PS/2 HARD DRIVES 

120 MB MDL 50 $849 
60MG SCSI EXT $745 
12MB EXT FDD $269 
MC SCSI ADAPTER $269 

GUARANTEED 
NATIONAL LEADER IN 
MEMORY EXPANSION!!! 

20% NESTOCHNG fit ON 
NON CCFECTIVE flEUWNS 


Memory Upgrade Boards for Laser Printers 

"For the First Time, Cut Out the Middle Man, Buy Direct from the Manufacturer" 


NOW YOU CAN AFFORD TO BUY AMERICAN! 
YOU CAN T BEAT OUR PRICES OR OUR QUALITY. 


HEWLETT 

PACKARD 

iid, iip, iii, hid 


1MB $69.00 
2MB $111.00 
3MB $153.00 
4MB $195.00 


TEXAS INSTRUMENTS 
MICROLASER & 
MICROLASER PS 


1MB $59.00 


PANASONIC 

4420/44501 


1MB $79.00 
2MB $119.00 
3MB $159.00 
4MB $199.00 



f c£? \ 

r i 

Pp 


qpd 


IGITAL 


1-800-452-7557 

1-818-718-7557 

Fax 

1-818-718-1680 


0611 Canola Avenue, Chatsworth. Califonia 91311 


At GP Digital, Inc., we have some of the highest 
standards in the industry. That's because Made in 
the U.S.A. means something to us: Higher Quality 
and Reliability together with exceptional value (plus 
a lifetime replacement warranty!) 

• Lowest Memory Pricing in the U.S.A. 

• AH Boards Manufactured in the U.S.A. 

• Lifetime Replacement Warranty. 

• We Offer Quality Service, Warranty and 
Technical Support. 

• Same Day Shipping. 

• PO's from Qualified Firms, Universities 

& Government Agencies, Fourlune 1000. 

• Dealers Inquiries Welcome. 

• International Orders Accepted. 

• 100% Compatible or your Money Back. 

• We Accept Visa/MC. 

• Follow your Package every step of the way! 

• We Ship COD. 

• 20% Restocking Fee on all Non-Deffective 

Returns and Refused Orders. Authorization # Required. 

• Se Habla Espanol. 
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Circle 338 on Inquiry Card 


UNICORN - YOUR I.C. SOURCE & MUCH, MUCH MORE! 


Laser Diode 

(visible red} 



* Output: 3 mW (max.) Laser Diode 

■ Current EJ5-1QD mA (visible red) 

* Op Voll; 2.3-3.0V 

■ Wavelength: 670NM 

* Lens Required 

* Data Sheet & 

Application notes Inc. 


* Output- 5 mW (men.) Laser Diode 
■ Current: 65-100 mA (visible red) 

* Op. vbti: t 7&-2^V 
- wavelength: /SOHM 

* Lens Required 

* Data Sheet & 

Application nates inc. 




* Output: A mW [max.} 

* Current: 20 mA 

* Op. Volt.: 2.3-3.0V 

* Wbvetenalh: 6/ONM 

* UenH Required 

* Data Sheet & 
Application note* inc. 


Laser Diode 
(visible red) 



■ Output 5 mW (mas.) 

■ Current 60 mA 

■ Op. VdlL: 2 J-3.0V 

• Wavelength- 670NM 

■ Lens Required 

• Dsta Sheel & 
Application notes inc. 


Laser Diode 
(Infra-red) 



* Oulput: 3 mW (maxj 
■* Current 86-100 mA 

* Op. Volt.: 2.3-3.0V 

* Wavelength - 320NM 

* Lena Required 

* Pate Sheet inp. 


STOCK # PRICE 

LS92QQ $49.99 


STOCK # PRICE 

LS022 $19.99 


STOCK # PRICE 

SB3200 $89.99 


STOCK # PRICE 

LS9211 $69.99 


STOCK # PRICE 

SB 1053 $9.99 



STOCK ft 
LB1052 


■ Output: 2.5 mW (max.) 

* Current: 90-150 mA 

■ Op. Volf.: Z.2-2.5V 

• Wavelength: 02ONM 

■ Data Shod Inc. 


PRICE 

$39.99 


Laser Painter 

* Output: 3.5 mW 

* Wavelength- 670Nhd 

* Power Supply; ?x AAA 
Batteries (included) 

■ Beam: Approx. 3* r @ 100 

yards 

Quantity Discounts 
Available 



Power Supply 

* Input: 115/230V 

* Output *5v @ 3.75A 
+12v <ffl 1,5 A 
-12v@.4A 

* Size: 7” L X S W W 
x 2*" M 



STOCK# 

LSPOINT 


PRICE 

$199.99 


STOCK # 
PS1003 


PRICE 

$19.99 


Disc Drive & Computer 
Cleaning Kit 

Not |usl a drive cleener- 
but a complete computer 
cleaning hit Includes 
swabs, head cleaning 
Mulct. anSi-slalid cleaner, 
ecneen wipes and 
cleaning diskette. 



Disc Drive Head- 
Cleaning Kit 

Includes cleaning 
fluid and head- 
cleaning Fluid 



Anti-Static 
Screen Wipes 

For static-sensitive 


STOCK # 

SB1099 3Vz* Kit 
SB110Q 5V Kit 


PRICE 

$6,99 

$6.9 9 

m3? 


sanrtc a 

SB1105 W Drive Kit 
SB1106 5V Drive Kit 



PRICE 

$1.99 

$1.99 


STOCK# 

SB1104 

SB1106 


of 25 wipes 
Dispenser pack 
of 100 wipes 


Wti e c t > o 


tOR.\ 


10010 Canoga Ave.. Unit B-B ■ Chatsworth, CA 91311 

OUTSJDE CALIFORNIA: (800) 824-3432 (Orders Only) 
IN CALIFORNIA: (818) 341-8833 

ORDER BY FAX: (81B) 998-7975 

Minimum Order $15.00 * 24-hour ordering available 


EPROMS 


STOCK ft 

1-24 

25-99 

100+ 

STOCK n 

1-24 

25-99 

10 th 

1702 

4 59 

4,36 

3,92 

2764A 

3.49 

332 

299 

2700 

649 

6.17 

555 

TMS2564 

5.79 

5.50 

495 

2716 

3 29 

3-13 

2,62 

27C64 

3.29 

3.13 

3-28 

2716-1 

3-79 

3.60 

324 

2712&-20 

4.99 

4.74 

4 27 

TMS2716 

5,79 

5.50 

495 

27120 

4.79 

4,55 

4.09 

27C16 

3.99 

3.79 

3.41 

27129A 

4.79 

4.55 

4.09 

2732 

419 

3,96 

3,53 

27C126 

4.79 

4.55 

4.09 

2732A-2 

3.79 

360 

324 

27256-20 

5.29 

5.03 

4,53 

2732A 

3.69 

3.51 

316 

27256 

4.79 

4.55 

4.09 

2732A-4 

3.19 

303 

2 73 

27C256 

4,29 

4,03 

3.67 

TMS2532 

5.79 

5.50 

495 

27512-20 

649 

017 

5.55 

TMS2532P 

1.99 

1.39 

1.70 

27512 

599 

5.69 

5.12 

27C32 

3.79 

360 

324 

27C512 

599 

5.69 

5.12 

2764-20 

4.29 

403 

3.07 

27C1024 

12.99 

12 34 

11.11 

2764 

399 

379 

3-41 

69764 

13 99 

13.29 

11.96 

2764A-20 

3 99 

379 

3.41 

69766 

12.99 

12.34 

11.11 


DYNAMIC RAMS 


-- - ---- - - 

1 STOCK * 

1-24 

25-94 

100+ 

STOCK ft 

1-24 

25-90 

100+ 

MK4027 

59 

.56 

.50 

4464-100 

2.99 

2.34 

256 

4116-120 

1.39 

1,32 

1,19 

4464-120 

2,79 

265 

239 

4116-150 

-99 

.94 

.65 

4464-150 

2.29 

2.13 

1.96 

4116-2QQ 

.89 

65 

.77 

41256-60 

2 99 

2.64 

256 

4116-250 

.59 

.56 

.50 

41256-83 

Z79 

2,65 

2.39 

4164-100 

1 89 

1,00 

1.63 

41256-100 

1 99 

1.69 

170 

4164-120 

1.69 

1.61 

1.55 

41256-120 

1.89 

1.60 

1 63 

4164-150 

1.59 

1.51 

1.36 

41256-150 

1.79 

1,70 

1.53 

4164-200 

1.39 

1.32 

1.19 

511000-70 

6.49 

6.17 

5.55 

4416-120 

1.99 

1.09 

1-70 

511000-80 

5.99 

5.69 

5 12 

4416-150 

1.79 

1.70 

1,53 

511000-100 

5.49 

522 

4.70 


i 


PUT YOUR 

CUSTOMER SERVICE CENTER 
ON BIX 


■ BIX is more than just a great on-line information service. It's a community made up of thousands of the most serious computer users in the world; 
people like your customers, who are always on the bok-out for the latest innovations and information regarding both hardware and software. Now you 
can set up shop in this electronic neighborhood with your own BIX Technical Support Conference. That way, you can give your customers all the prod¬ 
uct information and technical support they need. Use it to post updates or fixes for your customers to download at any time. If your company doesn't 
operate an 800 number, a BIX conference ts an inexpensive alternative. Or it can back up an existing 800 line. And when you establish a BIX confer¬ 
ence you'll enhance your product's value because you'll be able to offer your customers special rates on BIX subscriptions. For all the details, call 
Customer Service at: I 800 227 2983 fin NH, call 603 924 7481), 

BIX 
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DEVELOPERS' TOOLS 


DEVELOPERS' TOOLS 


DEVELOPER'S TOOLS 


NICE St satisli&s you, who expects excellent 
functions h attractive price and easy to use. What 
a surprise, now you have it! 

8051 IN-CIRCUIT 
EMULATOR NICE-51 

PC BASED FROM $950 

■Up to 12 MH? Real-Tlmi 
without intruding fnterrupl, 

Sfldai CmnnsS, I/O tn Cwte 
Space 

■ Soill-ln programmer lor EPROM A $751 

* Handles Binary, Hex. & Symbol lile and down-loads data to external 
PAW 

* With full screen editor, SPF, Code, External dale. Internal date and SIT 
address can be directly yiewed and edited 

* Complete menu-driven software without any tetfloua commands 

- 16 K trace butter, 48 Bit wide with ADDA, DATA, PI, P3 and status , 
signals 

■ &4 K H/W breaHjWiril 

■ Extra 10 luncllon keys operate routine testes 
Call tis today for complete product line 
Immediate technical support upon your phone oall 

■ 1-year warranty and 30 days mwtey-bach guaranty 

TRIBAL MICROSYSTEMS^— 

Tel: (4 15) 623-8853 Fax! [415) €23-9925 
44388 S. Grimmer Bhret. Fremont CA 94533 


Circle 328 on Inquiry Card. 



TFT-TOO 4146, 
POCKET k: testes 


■ tawj m fWWL 
CtSOS C4QI45I- olid DRAW 

* 3V tuitev apBiarwl 

■ LCD display 

■ Snatch unLunvi £ 

TflE-ZM 4296.- 
B/16 BIT 

ROMjHAM emulator 

(PC hftF;(rfl 

■ Bur IE lie 

■flOtt 2m. IZfl, 2H. 512 
-flAM 6M4 62K4 

* f m cfcjwml*! tod 

* Bis-MHfflSiP iw fl Wfth 

TlK-PLD PlOLmhiKH 405.- TLK-GAL CAI LHam Kh *65. 

UK ■FEEL FEELLnwnKh 405- TLK-KJGI 8051 itm ttli IBS.- 

■ EfllWt he Dinners to ton ntm PLD’PEEUDALWU *ltoi 

■J Jjwrl pnint nl lime. 

* Design 1 Euptiirrerli mtnuitt and Espermwrl PCS Kir 

Crf ub iHtev ter cwnplet* product h* 

11 !■» H#imir 50 ilny3 money hack guarantee 

— TRIBAL MICROSYSTEMS 

Til: t415f623-8059 F«; I41516Z3-9S25 

44308 9. Grimmer Blvd. Fnmofll CA 94538 


Circle 329 on Inquiry Cord. 



The Toted Solution Progrninmur_ 

Ike best sullipng Pi dgruhruim since 19B5 
_Appreciated by cwr HJ.OCC ni«n worldwide 


TUP-300 

Universal Programmer 
& Teeter (PC based) 
from $6 95,- 

■AWm ZF aucker can bt eitpendad 
up !□ ES Rh h7! B t±] eS Pit's DIF 
sit PLCC dupe. 

MFinyanu 20 to 60 Pin PIE [PAL, OPAL, IFL, GAL, PEE., EFLO, EEPLDI, EfflDM 
lap is 1* MWtl, EEWM Sana! MOM. SpmtU MOW. flipolei PKOte i WU 
18(7*1 tfJUHikt, 6MP&1H, FS, PCtf21 ffi*l tfEJf/Bltf&IiSSJtt&l, &7W37. 
M7D5, 1W11/21, TMS77AZ. THS77C12, S754* ,..,1 
■Tesla TTL I7*r54i. CMOS HOttH. SRAM, ORAM, 5F DRAM ana 5M ORAM 
■Fiil ictecti adn, HEX id OBJ. 2-wey or 4 *by Baity File SWcw and SriuNlar G 
MPU Drpeswmpips 

■ 34 vjnc-LU aHplnn I* sDcksts, HOM RAM, ftjCt, ... I IhWfl *85. 

■ Otter (191 quKltv prmrirmner cards at low .ton HV*lBWt hum 1118. 

UV Er*wr 1UV-321 lor 3! pci at $35 

Cell its today for compete praducl Hue 

■ 1 yoar warranty, 30 dflyi ttioney luck yunreniK 

■ 1 year tree sollweie opdatas mtl Cuslonw Support 

Distributors are Welcome 

■TRIBAL MICROSYSTEMS ■ 

Teh [4151623-8859 Fi* ; 14151623-9925 
44388 S. Grimmer Bttf. Fremont CA 94530 


Circle 330 on Inquiry Card. 




BY HAND. OR 


Announcing 
Flow Charting3 : 

Powerful 
now features- 
for greater speed, 
flexibility, and 
easeofuso! 

- S ingle-page, mulii- 
page or canvas charts- 
portrait or lands cape 
•Custom fonis support high 
resolution laser and 24-pin dot 
matrix printers 

• 3& standard shapes, TO text fools 

• Suggested retail price: only $250 


PATTON & PATTON 


S o M w a r e Cot^anl mn 


See your dealer today! Or, for a "live" 
interactive demo disk, sail: 
800-525-0082, ext. 1206, 
International: 408-778-6557, ext, 1206, 


MEMORY UPGRADES 


IBM PS/2, APPLE 
AST, COMPAQ 
HEWLETT PACKARD 
ZENITH, SUN MICRO 
STANDARD SIMMS 

LAPTOP MEMORY 
(NEC, TOSHIBA, APPLE, COMPAQ) 
LASER PRINTER MEMORY 
(HP, CANON, TEC ENGINE) 

NO RISK, BEST PRICE, BEST QUALITY 

AddOn 


AMERICA 

A DIVISION OF ROHM CORPORATION 
433 N. MATHILDA AVE SUNNYVALE, CA 9*068 
TEL (408)746 1590 FAX [408) 746-lSSa 


1 800 - 292-7771 



48 CHANNEL 50MHz LOGIC ANALYZER 


•New WINDOWS 10 Compatible Software 

■ 48 Channels ® 50 MHz * 4K word deep 

■ 16 Trigger Wfonli''16 Level Trigger Sequence 

■ Slornge and Recall of traced setups tt» disk 

■ Disassemblers avuiJublii fur: 6800U, 80E8, 3086, 6301 r 
6811, 7J0, 3085, 6502. 680& 6305. 8031. 


NCI EI 6438 UNIVERSITY DRIVE 
HUNTSVILLE, AL 35806 • (205) 837^667 
FAX (205) 837-5221 


Circle 332 on Inquiry Card. 


Circle 12 on Inquiry Cord. 


Circle 211 on Inquiry Card. 


DATA ACQUISITION 


- Systems tor Lab, Factory & Field 
■ PC Software Included 
- Serial, Modem, & Bus 
- Stand Alone Ability 
Laptop & Handheld 
* PC & MAC Cards 
Inexpensive 
OEM & VAR 
* RTLTs 

I FREE CATALOG & DEMO DISK! 

I Manufacturers of Measurement & Control sys- 
I terns for Laboratory, industrial. & Field appinca- 
I tions, Specialists in Battery-Powered systems. 


I Call for applicalioos into: {201) 239-1615 
RO. Box 246: Moms Plains. MJ 07950 U.SA 


ELEXOR 


Cross-Assemblers from iso oo 
Simulators from IiM.OO 
Cross-Disassemblers r r0 m $i TO oo 
Developer Packages 

from ISOO OOfa 550.00 Savings) 

Make Programming Easy 

Our Mscrd Cross-aggeniy&rg are easy to use. Wlih powaffut 
condMonaf assembly and undlmitod Include IHes. 

Get It Debugged—FAST 


Recover Lest Source! 

Our line o*disassemblers can help you ro craats tlH3 original 
assembly language source. 

Thousands Of Satisfied Customers 
Worldwide 

PseudoCorp has beer providing quality sot lM kin* lar 
rriicroprocassor problems since 19B5, 

Processors 

hTt*IBOSl 


U PC nr EDmpnjibl* 

For Informal ion Or To Ort er C*B; 

PseudoCorp 

716 Thimble SboaU, Blvd, Suite E 
Newport Ncto, VA TW.I6 

(504) 873-1947 FAX: (804)873-2154 


Circle 104 on Inquiry Card. 


Circle 260 on Inquiry Card. 



TO i ; K J TOTAL LAPTOP IN iKTAIto.lTY kV b VI !M>lT> 
BATTERY LITE H>R ONLY Sh'J.yOA(J-.. 

800 - 336-6644 


Executive LapMate®* 

□ Fully rtchnrfjeF jH ETMnJ:tn1 l2--v.j|t Uipmp ariiii 
niHvhcxA c<WlpLirub in Illu rhun a Jay, 

□ Ext^nJs hartcry lift. Add* ONE EXTHA 
HOUR Li* 1 us$ during a rtmoie work-stissitiTL 
wbtii tuanLln^ ji thHrt=td computcr- 

□ PraVidt* [utviJ lepii-sp ptMxnKUJty by churRmjj 
from AN Y tnjjhr source. 

□ Gives fnre, clc^n, CtXUtMcm pnwtt 
ANYWl IEILE in iht world. No mort tmsslts 
with special adapters and dkiwrK.onv'ej-rera. 


SolNuhCS 5SO Souto 100 West Suite 7. Provo UT S4601 j 


Circle 283 on Inquiry Cord. 



























































750 North Pastoria Avenue, Sunnyvale, CA 94086 USA 


PROTEUS 

...CAUSING A SEA CHANGE IN AFFORDABLE INSTRUMENTATION 


As the Greek God Proteus could assume many forms, so can our Proteus. With 
various software modules and corresponding adapters, Proteus can transform 
itself into a Universal Device Programmer, Data Logger, Universal Controller, 
Programmable Power Supply, Universal Device Tester and PCB Tester. 


PROGRAMMER 


ALGORITHM 

DEVELOPMENT 


The New Wave in 
Instrumentation 
Begins with Bold 
Features: 


Standard IBM-PC 
parallel printer port; 

Optional detachable 
IBM-PC compatible 
computer for stand¬ 
alone operation; 

Built-in Power Supply. 

Flexible yet powerful 
Algorithm Development 
System supporting Symbolic 
Pinout Mapping allows 
customization of all 
applications according to 
specific needs. Add new 
programming algorithms, 
implement On-Board 
Programming, create 
custom test programs. 

Up to 296 overcurrent 
protected mixed analog & 
digital pins/channels; 

Voltage Source & Sink, 

Universal Programmer 
supports virtually all devices 
on the market and features: 
True Self Calibration/ 
Diagnostics, Programmable 
Current Generator, Part 
Insertion Sensing, Continuity 
Test, True State Machine 
Testing, Handler Interface; 
Adapters for Gang, PLCC, etc 


DATA LOGGER 


CONTROLLER 


POWER SUPPLY 


from 

[Basic Unit with 
Programming Adapter 
supporting up to 40 pin devices; 
Detachable computer shown 
in photo not included.] 


( 408 ) 730-5511 

fax (408) 730-5521 

DISTRIBUTORS WANTED 


Cjrch42 


















IMAGING CARDS 



• Complete software 

• Real time grab/dispiay 

• PC/XT/AT/386 compatible 

CV-512 Advanced 8 bit board. 512 x 
480 or 256 x 240 (4 images), in/out 
LUTS. 4 inputs, "ping pong" buffers. 
24 bit RGB output $895 

CV-02 256 x 240 x 8 bits. 2 inputs, 
cursor. 24 bit RGB output $595 

CV-03 6 bit CV-02, 8 bit output $469 

Control Vision % v 

P.O. Box 596Pittsburg, Kansas 66762 
800/292-1160. 316/231-6647 


Instant 

Microcontroller 



Instant C Programming 

Don! use a microprocessor, use a SrowtBlock™ 
microcontroller module to build your custom 
controller. Our low cost Dynamic C 1 * 1 makes 
programming a snap. 3.5 x 2.5 Inch module 
includes microprocessor, memory, time/date 
clock, eeprom, watchdog, serial ports and more. 
As low as $59 in quantity. The efficiency of a 
custom design without (he headaches. 

Z-World Engineering 

1340 Coveil Blvd., Davis, CA 95616 USA 

Teh (916) 753-3722 

Regular Fax: (916) 753 5141 
Automatic Fax: (916)-753-0618 
(Cali from your fax, hear computer voice, use 
touchtone dial to request desired data sheets.) 



Little Giant™ 

New! Tiny Giant™ 

G Programmable Controllers 

We have miniature 
controllers with 
parallel I/O, solen¬ 
oid drivers, A/D 
and D/A convert 
ers.ctock, watch- 

dog, LCD Inter- V $159 

face. R5485serial. ~ (Tiny Giant 

built-in power Digital, qty. i) 

supply and much morel Use them to control 
anything. Our $195 inieraciive Dynamic G™ devel¬ 
opment system makes software developm ent easy. 
These untis have high performance and serious 
software support. We also have design-your-own- 
board core modules as low as $59. 

Z-World Engineering 

1340 CoveH Blvd., Davis, CA 95616 USA 
(916) 753-3722 
Regular Fax; (916) 753-5141 
Automatic Fax; (916) 753-0618 
(Call from your fax, hear computer voice, use 
touchtone dial to requesi desired data sheets.) 


Circle 77 on Inquiry Card. 


Circle 367 on inquiry Card. 


Circle 368 on Inquiry Card. 


ROMDiSK 


New Multi-Megabyte 
Disk Emulator 

■ For diskless systems, solid-state reliability 
and speed 

* Flash File System or battery-backed SRAM 

* 1/0 mapped—fl bit ISA bus—MS DOS* — 
autobooting 

* Up to 7MB using 1MB Flash or SRAM SIMMs 

* High performance—write Rash at hard disk 
speeds read at bus speed 

- PCF-1 with 1MB SIMM, $895 or 1MB 
SRAM, $995, 1MB Flash SIMMs $395. 1MB 
SRAM SIMMs, $495 

- Other ROMDISK EPROM, Flash and SRAM 

models ____ 

CURTIS, INC. 

2837 North Fairview Ave. * St. Paul, MN 55113 
Tel 612/631-9512 Fax 612/631-9508 

'MS DOS <s a irademarV. at Microsoft Corporation 


VERBATIM 
SONY • BASF 


100% CERTIFIED 
LIFETIME WARRANTY 
5K- DS/DD $ .39 each 

5 Yr DS/HD .54 each 

3% DS/DD .59 each 

3'A- DS/HD .99 each 

Price based on mix/match cty. of 300 in bulk, 
Includes Tyvek sleeves and label kits. 

PREFORMATTED • COLORS * TAPES 


MEGASoft 

P.O. Box 710, Freehold. NJ 07728 

800-222-0490 

In NJ 908-462-7628 
FAX 908-462-5658 


RENTALS 


Our unique service 
provides you a short-term 
solution to your computer needs! 


IBM * COMPAQ 

MACINTOSH * LASERS 
PORTABLES * LAPTOPS 


Next Day Delivery Available 


Computer Rental 


CALL TOLL FREE 

800 - 765-4727 


Circle S7 on Inquiry Cord. 


Circle 186 on Inquiry Card. 


Circle 233 on Inquiry Card, 


► 


DEC/TEK Terminal Emulation 

> EM4105 

W * Tektronix 4105/4010/4014 
h ■ DEC VT320, VT22Q,. VT102 

■ 16 color VGA/EGA support 

* PostScript, HP LaserJet, plotter 
high resolution hardcopy 

* Pan/Zoom . mouse support 

* Extensive network support 

■ EM320 

V • DEC VT320, VT220, VT102 

* True 132 column display 

* Hemappable keyboard 

* KERMIT. Xmodem file transfer 

■ DOS hot key (only 170 Kb!) 

* Extensive network support 

Diversified Computer Systems. Inc: 

37Ttfjjjs Avenue, Suite IB 
Boulder, CO 80307 (303) 447-9251 
FAX303-4471406 

All Traders,'ks 



New Schematic and PCB Software 

With support for extended and expanded 
memory, HiWlRE II can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique HiWlRE 
editor allows you to display and edit 
schematics and PCBs simultaneously, us¬ 
ing the same commands for each, HiWlRE 
II is $995, and fs guaranteed, 


WINTKK 


Corporation 


1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 


ill 

ih iii 

Ik 


|l"!| 

|f 


DriveGuard 

Ike personal technician 


NOW — stop data loss before it strikes! 

DriveGuard puts you on lhe offensive against sud¬ 
den data lots disasters by detecting marginal con¬ 
ditions in your 5.25 in, high-density, floppy drive 
before they become a problem. At last you'Hl Jtrnjiir 
when 117a safe to store your valuable data an disk. 

Selected features; 

• Fast, accurate test of your floppy drive. 

* Resolves Interchangeability problems. 

■ Easy to use, menu driven interface. 

• On-line help, mono and color support, 

* Primed reports with test result history, 

DriveGuard i& an mdispensihk utility for anyone 
who owna or uses a PC/AT or 100% compatible 
computer with one or morr 5-25 in, high-density! 
1,2 meg floppy disk drives. 512k RAM required. 

Send check or money order for 8ft9,95+$4,QO S&H 
Lo Test Technology, P.O. box 360118, Milpitas, 
CAU503G. California residents add sales tax. Call 
(408) 946-1722, 9am to 5pm P5T- 

“Don’t boot np without itr 


Circle TOO on Inquiry Card. 


Circle 362 an Inquiry Card. 


Circle 312 an Inquiry Card* 






















































WE GUARANTEE LOWEST PRICING ON:* WE OFFER: 


* SEAGATE, CONNER MINISCRIBE HARD DRIVES 

* INTEL COPROCESSORS 

* 34 & 101KEY KEYBOARDS 

* ALL ADVERTISED MEMORY UPGRADES 

* ALL OTHER COMPUTER ITEMS IN THIS AD 


» SAME DAY SHIPPING ON 98% OF ORDERS 
» INTL ORDERS RECEIVED WITHIN 7 DAYS BY DHL 
< FAX ORDERS TO 702-294*1246 
- PURCHASE ORDERS FROM QUALIFIED FIRMS BY FAX 
• QUANTITY PRICING, WE STOCK WHAT WE SELL 



2MB FOR IBMPS2 

Equivalent to 645060s nr 30F5360 |SPECIFY) • 5 Yea! Warranty 

Your Price 129 s11 Each 

HEWLET PACKARD MEMORY BD 

■ 2Meg f&r HPIMIP-ll) or II! 0 (SPECIFY) ■ Expandable to 4Meg 

Your Price 138*" 


COMPAQ MODULES 

* Part Number 113132-001 * For Compaq DeskPro 286E. 38&/2QE. 25E 

Your Price 239“® 

a**"* INTEL COPROCESSORS 4 

B0287 &MHZ 00307-16MHZ 

* Works in 8CG&6 bases machines * Works in 00306 based machines 

* Ooo't settle lor a copy—buy me * Dramaltfally increases live speed 

real ihmg of toe Heal Number Calculations 


AST RESEARCH 

ADVANTAGES 


h JWft jfriMWM WwWiI 


(BOARDS 4 MODULES) 


* Compaq 
Equiv. Part # 

1130124101 
110686-001 
110689-001 
116690-001 
1OBO69-0G1 
T0BO69 Wi71 
1O0O71-OO1 
100070-001 
IMESS-OGI 
113633-001 
113634-001 
113640-001 
112534-001 
113131-001 
110132-001 
113644-001 
113645-001 
115144-001 
*16561-001 
116568-001 


Toshiba Model 

PORTABLE 2000SX 

T1DOOSE & xe/le 

PORTABLE TlZOOxe 
PORTABLE 11600 
PORTABLE T310Oe 
PORTABLE T3tD0SX 


IBM PS/2 Model Added Equiv Part a 

PS/2 25/266 SI2K Kit 30F534S 

30-286, 50 £ 60 2MB till 3^6300 

PS/2 5fl2 & 58-SX. 65SX IM& 0EMM 

2M0 SIMM MSQpI 

iAtoe iftsta&rf cut Expansion W 149726&) 

55SK 8 6555C 4MS Module 34F2333 or B7F 9977 

(Above Installed on System 8d) 

50, 5QZ. 55SX A BO. G5SX 2 8M0 Board 1497259 or 6450609 
PS/2 IMB SIMM 6450603 

70-£61, D6t r 121 2M6 SIMM 6450604 

PS/2 70A21 AX1.BX1 2MB SIMM 6460000 

PS/2 AO-041 IMB Module 0450075 

PS/2 80-111.1Z1.311.321 2MB Module 6450379 

80*21. A3t 4M0 Module 6401060 

PS/2 2-6WIB Board 645605 Ofl 

ALL 70s 0 60s Z-14MB Board 34F3077 OH 

■s 16MB Board 34F30I1 

9CL 05 fi P75 1M6 &450902 

4 MB 64 50128 

: -| f DAM T'UtOO /niDCY 


PC14-PAA311U 

PCt^Pfl$3l2U 

PC13-RAB306U 

PC8-WB302U 

1PC9PAB341U 

PC15-PAB306U 

PC15-RA8310U 

PC0-PA7137U 

PC12-RA6307U 

PC1Z-PA63D90 

FC7-MB391U 

PC10-RA83D4U 

PC10-PAB313U 


DESKPRO 286 

DESKPRO 

2S6N, 38&N 

3SB5M20 

DESKPRO 

308/16 


DESKPHO 


DESKPRO 

3B6730 25 286E 

DESKPRO 

38672 Qe/25E 

DESKPHQ 

366/33', 486725 

SYSTEMPHO 


107331-D01 
1O76O6-O01 
107011-001 
1O7332-001 
110235-001 
110237-001 
117077-MI 
117081-001 
117D81-Q02 
107651-001 
107707-001 
107653-Mi 
107554.001 
106303-001 
r0B304-Wl 


SLT/206 

LTE/2B6 


SUPER SPRT 


SUPER SPRT 266 
256e. SX 


PORTABLE 

380/20 


• HP 

Equiv. Part # 

33444B 

mm 

33474A/B 

3347&A/B 

m 


SLI/3B6S 


BOCA RAM XT 0-2 Meg Board Uses 256K 0-ftAM Included: Software tor 
Eftag&n&siics, prlrrLspooJer 8 fin nil O-lflOfl 

LIM EMS 4.0 Memory Driver 0K-Sy uu 2Me u -£iy wu 

60CARAM 502 0-2M& q fid Yitorks w/PS/2 50, 'jCZ nnAn H An nn 

8 60 Q *ait stale ram Uses tMeg D-RAM 03 UU 2Meg-1 y W uu 
BOCA AT PUIS (BRAT 00) OK-BMeg Bd, 4.0 LlM Cottipat. New 5 Year Warr. 
Ccrwaibonal, Expanded 8 Extended Memory. Supports DOS. OS/2. UM/EMS 
8 EEMS OK—112" ZMeg-219" 4Meg-319" SMeg-499" 


IBM LASER 
MOOEL 4019 


SAVE UP TO 70 % 


• 6.5MB per mrnute 

• Wfongtec 5099EN24 dm* 

* Controller * Menu driven * Software 

* DC6O0 cartridge ■ Easy mstaJiati&n 

list 999 Dfl Your Price 42 

40MB (works pfl llopoyj 179*® 


* MiorScnbe 3086 

* MFM -20MS - 'A H engirt 

* Works off XT or AT Hard Drive Coniroller 
■ 6 Month Warranty 

list 899 Dfl Your Price 349 00 


II TWW I ffliBP 


* Oireci AT Replacement * UL Appr 
11Q722CW * 4 Drive Connectors 

List 99°“ Your Price 49®° 

150 Watt lor XT 49" 10 tor JS 1 


1 year warranty * New quantity discounts available 

- 49« 1.2Meg 514 - - 59" 1.44Meq &A* 

- 54 M 360K Tandon, Full Height (the original IBM) 


* New 5' 40ODP1 ■ Scan images at speeds up lo 3MS/lme 

w/oul distorbon (100% faster than rnosi] * includes Intertac card, 
utility software, manual 8 Halo DTP Software (195 flD value FREE) 

Lisi 249» Your Price 139 °“ cat ocr by Marsrek A9" 


* Automatic Groua IN Digital fax * Bkg. bperation * Send ted, screen images, 
scann pages * Bayes cantpat modem built on * Fax %0CL'7200,43CO,'240D 

gsyy List 695 Your Price 149"® 




*_L_JaL)LL 1 Li LfcJ—i—L jh'L^Lfclji uL. U I 1 I T I 

l INTEL COPROCESSORS 7 ] 


Hayes Compatible * Monilor Speaker with Vwume Control 
'300 flaud Trapsmrssion Rale * Acfdrcssable CDM 1,23.4 
jatible wflBM PC XT, AT 8 Corripatibles * 2 Yr Manu. Wan. 
Tuple* Operation * Complete w/Softwane * Auto DtaJ/Auro Answer 
.. Kl" External. ,B9* 


ACCESS TIME 

20msec 

26msec 

ZArnsec 

26msec 

24msec 

20msec 

26msec 

20msec 

20msec 

15msec 

15msec 


8087 6MHz G 
B087-2 8MH; 
8087-1 10MHz 

IB 

80287 6MHz 
B02E7-B BMHz 
0028710 10MHz 
80C2B7- 12 laptop 


20MHz 

25MHz 

33MHz 


80307-25 

80387-33 

803B7-&X 

8O387-SX70 

80287-XL 

8D287-XLT 


se — ZOOWatt Pwt, 1.2Meg Floppy, IDE Co^t 
12' Monitor * 1 Yr Wan ^Tested 8 Complete 
&0Q66 - 25MHz 1183" OPTIONS 
B0306 - 33MHz 1399 " DOS 4 01 GSP® 
60406 - 25MHz 2257" 
i warrf * Call tor different sef tipi 


IDE Controller HQ/Floppy 39®" & flii WD Controller HD only 5? 
16 Brt WD Controller 2A 199" 16 BM Eveiex HDTFtopfly 1.1 
FOR FLOPPY^: Super Hoppy Conlrnls 1.2. 30OK. 720K [. 1.44 D/ives 




MowoQrapiiits 29°® Cotor Graphics 29® 1 (Sbth Heicules Compsi*ie| w/Par. Pen 
Moimj Card Text Only (New Manu by Sperry) 9®® 

VEA Card 1024 x 76B i256K Exp 512K1 99“ 

5TB nKMMfcDktf eanl 29®" EGA Card 69" 


- WE ACCEPT INTERNATIONAL ORDERS 

WE ALSO PURCHASE EXCESS. 
INVENTORY—FAX OR CALL 

■ NO SOFTWARE RETURNS 

ALL PRICES FINAL 















H 

* New 1 ft Warr. * 

Works on XT,AT 8 386's ■ Lbw 

jOSt 


m=f 

T WrtiU 1 iair 

WOHV BOARD! 



Circle 213 on Inquiry Card. 
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ONE YEAR 
WARRANTY 


AMT 


LOWEST PRICESl 
SAME DAY 
SHIPPING 


#4IVY f INTERNATIONAL 

2393 QUME DRIVE, SAN JOSE, CA 95131 

(408) 432-0552 • (408) 432-1790 • Fax: (408) 944-9801 


c o 

M P U T E R 

S Y S T E 1 

l\/l S 

AMT 486-25 MHz 


AMT 386-33 MHz 


AMT 386-25 MHz 


AMT 386SX-16 MHz 

W/128K Cache 


W/64K Cache 


w/40 MB Hard Disk 


w/40 MB Hard Disk 

\m HAM 


1MB RAM 


1MB RAM 


IftfiHAM 

IDO MB HARD DISK 


40 MB HARD DISK 


40 MB HARDDISK 


40 MB HARO DISK 

math co-processor socket 


INTEL 366-33 MHi CPU 


INTEL 386-25 MHz CPU 


INTEL 306SX-1G MHz CPU 

1:1 ZHD^FD CONTROLLER 


MATH Co PROCESSOR SOCKET 


MATH Co-PROCESSOH SOCKET 


MATH CfrTOOCESSOR SOCKET 

1.2 OR 1.44 aOPPYOFliVI 


U1 2HD/FD CONTROLLER 


1:1 2H0/FD CONTROLLER 


1H 2HD/FD CONTROLLER 

VQZSPJGl PORT 


12 OR 1.44 FLOPPY DRIVE 


1.2 OR 1.44 FLOPPY DRIVE 


1-2 OR 1,44 FLOPPY DRfVE 

101 KEYBOARD 


UOSSm/PORT 


I/O 2SPJ& PORT 


I/O 2S/PKi/ PORT 

FULL TOWER CASE 


101 KEYBOARD 


101 KEY BOARD 


101 KEYBOARD 

m2 30 P/S 


MINI-TOWER CASE mim P/S 


AT CASE W/200 P/S 


ATCASEw/200 P/S 

SUFPOFfT UNIX. XENIX. 


SDPFHDFTT UNIX, XENIX, 


SUPPOFTTUNIX, XENIX, 


SUPPORT UNIX, XENIX 

DOS, 0&2, NETWORK 


DOS, OS/2, NETWORK 


DOS. OS/2, NETWORK 


DOS. OS/2, NETWORK 

$2469 


$1399 


$1249 


$995 

COMPUTER 

SYSTEMS: VGA MONITOR AND VGA 

.$425 


16 BIT CARD (1024 x 768) 


COMPAQ MEMORY 


MEMORY 


IBM PS/2 MEMORY 


UPGRADES 


DeekPre 286-E. 366-2»20€/25 

1M0 113131-001, . $139,00 

m B 113132 Ml. $369.00 

DeskPro 28GN. 386N and 386SX 

2MB 116639-001 ... $225.00 

4 MB 118690- Ml $590.00 

Desk Pro 385$ 

1MB 113646- 001 ... . $ 1 39,00 

4MB 112534 Ml ... $369 00 

Deskpro 386-33,486-33 ft SyatemPro 
2MB 115144 Ml . $225 00 


AST MEMORY 


Bra vo-285, Workstation 

5!2KKtt 500510-010 .-. $5900 

2MB KM 500510-002 _$172.00 

Premium 386-T5/20C 

1 MB Kit 5005 1 0 M7 ...... $96.00 

4MB KH 500510- MS ... $369.00 

Premium 385-20 

1 MB KjI 500510-003 $150.00 

4MB Kit 500510-004. . .$36900 

Bravo-3 B6SX 

2 M0 Kh 500510- 002 .. $ 172.00 

4MB (01 500510-006...,,,..,. ... $369.00 

Premium 38S-SX/25/33 $ 486-25 
1MB 500718-M2 . $80.00 

I 

Vwtr* OS/16S 

1MB D1540A . , Si 12.00 

4MB D1542A ..,,....,....$349.00 

Vectm Q5/20FC, RS/2SPC and 20C 

1MB D1640A ......._**. $126.00 

4 MB D1G42A ..... $365,00 

Vcclro 486PC 

Ikffi D2150A *115.00 

Am D2151A $390.00 

rma 

DRAM (MGXI DRAM $4X4 

1 MGj§M20r&$5.00 4464-15 .. ft .50 

1 MGXM00NN 5.25 4464-12 . t #9 

1 MGXi-KiNX . 5 50 4464-10 .. 2.50 

1 MGXI-70NX ,5 75 DRAM 256X1 

I MGXI-60N X 7.50 ssexr i SONS . $1 79 

DRAM 64X1 256XM20NS . 199 

*164-150 . 5200 256X(- 1 CONS . 2.00 

4164-120 230 256XL80NS._235 

416+100.2.75 256X1-TONS . 2.35 

4164-00 . 3.00 256XJ-60NS . . 3.» 


HEWLETT-PACKARD MEMORY 


Model* 30-286, Exp. Board 1497259 

812 K Kit 30F5348. . ,.$64.00 

2MB Kit 30F53G0 ,.„ H .„.. . (175.00 

Model* 70-E61V121, 55$X, 65$X 

1 MB 6450603 „_, $9S.M 

Model* 70€61/12l t 50 Z. 55SX,65$X 

2MB 6450604 . $179.00 

Model* 5SSX f 65SX, 34F3077 A 34F3011 

4 MB 34 F2933 , .. $465.00 

Model* 70-A 21 

2MB 6450608 ....- $170.00 

Model* 80-141 

IkB 6450375,,, . $145.00 

Modal* 80-111/311 

2MB 6450379 ,. ........ $269 00 

All Modete 70 *nd 80 

2-6NBw/2M 6450605 .fci_ WM.00 

2-1 4MB vt/zm 4F3077 . . .. $599,00 

2 16MB W/4M34F3077 . * . $999.00 

Model* SO, 50Z, 55 SX $60 

2-8MB 1497259 . $599.00 


LASER PRINTER MEMORY 


Hewlett-Packard La*r Jet IIP $ IK 

. ..$130.00 

.. $150.00 

$199 00 

Hewlett-Packard Lawr Jet IIP ft IN 

1 m 33443 3 .. $135,00 

2 MB 33444 B... . ..,.,,...$150.00 

4 MB 33445 B... ... $215.00 

IBM Laser 4019 and 4019e 

2 MB 1039137.. .,. $369,00 

3 5MB 1038675 . $469.00 

Canon LB P-81 i, ellR, &IIT 

2 M3 S63-1 BSD . $225 00 

4m Part *N/A.,...$439.00 


1MB 

33474B 

2MB 

33475B 

4MB 

334770 


LAPTOP AND PORTABLE 
MEMORY 


1MB 
2k6 
2 MB 
2MB 
2MB 
2MB 
4MB 

zm 

4MB 

2 m 

2MB 

&m 

1MB 

zm 

zm 

4m 

ikB 

2MB 

1MB 

4MB 

1MB 

zm 


TOSHIBA MEMORY 

Model 1OC0SE7XE . $329.00 

Model 1000S E/XE .. ..,,$469 00 

Model T12O0XE ... $26900 

Model TIGOO..,^ . $26900 

Model T310QE „ . „.,„$175.00 

Model T3100SX, 

Model T3100SX ... 

Model T32Q05X . 


,h $17500 

... $689 00 

...$175.00 


Model T32CHJSX .. $69900 

Model 5100 $289,00 

Model T5200.T6500 . $185.00 

Model T5200J6500 . $1300.00 

ZENITH MEMORY 

StjperSpsxt 286 ft 286E .,,..$199 00 

SuperSport 286 ft 266E . $455.00 

StiperSpal SX/Aipha _ $455.00 

SuperSport SX/Beta . $455.00 

COMPAQ MEMORY 

Portable LTE 286 . $195.00 

Ponaye LTi286,.,.. ,,$299.00 

SLT-286 .. $245 00 

5LT-2M ... $1306.00 

NEC MEMORY 

Prgspeod 286 _ ,,$270.00 

Ptospeed 366 ,,,$450.00 


ZENITH MEMORY 


Zenith Z-3S6/mtt£33 & 33E 

1 MB ZA36/3BD0ME.. .. m 00 

4 MB ZA380OMK. ___ $675.00 


Zmrth 2-386/20^0125 4 33 

2MB ZA3600ME ... $ 199.00 

Zenith Z-306 SX 

2MB Z-605-1 ..... $255 00 


MATH COPROCESSORS 


INTEL 

6087-5MHJ . $80.00 

6087-2 6MHz ... .$11600 

8087-1 10MHz _ $155.00 

60287-6 6MHz .. $130,00 

80287-6 8WHz .. $165.00 

60287XL 8710MHz .. $165.00 

60287XTL 12 MHz (laptop) $210.00 

60287-10 lOMHi .... $165 00 

60C287-12 12hHi . $195.00 

60387 SX-16 . $26500 

B0387SX-20 .. .$310.00 

60387DX-20 . ... $34 0.00 

B0367DX-25 . .. .„ . $425.00 

B03S7DX-13 ... * ... $525.00 

WEITEK 


3167 25 25MHz. . 

3167-33 33MHz. .... 

4167-25MHz ...... 

4167-33Mlz . 

.$450.00 

.$500.00 

.$600.00 

..... $900.00 

CYRIX 


83087-1616MHz... 

.$260.00 

63087-20 20MHz ... 

.$295 00 

63087 2526MHz.. 

_ $360,00 

63087 33 33MHz .. 

.$440.00 

63SX97-16 16MHz ..... 

.$235-00 

615X87-20 20MHi . . . 

. $260 00 

IFT 


8C67-0 .. .... 

..,.....$165,00 

6C2H7-10 ..... 

.$175,00 

6CZ87-12 

„„ $200 00 

6C237-20 .. 

.$230,00 


6C387-20 _______ $265.00 

6C397 25 ...*****_ $350.00 


600287-10. 

B0C267-12 . 


.,,.$ 110.00 

.$130,00 


DRAM 256X4 

256X4-1 SONS $5.00 
256X4-1 DONS 5 50 

256X4-80NS . 5.75 

2 56 XL STATIC COL 

51259P-10.$2.99 

WAsaoooe . 3 00 

AAA 2S00-0-7.3.25 

AAA 3800-60 . 4J50 

1X4-60 Z1PP . 35.00 

1 X4-B0$TT 2IPP 3S.Q0 
1X4-70STT ZIPP 39.00 


SIMM MODULES 


IBM TYPE 

Am BJB JSy SfPPS 

4M*9 60 . $250.00 

1 Mx9-6Q _. 60.00 

1Mx9-10 .. 45,00 

1Mj(9-eO .. .,4900 

1MX9-70 .. 51.00 

256x9-710 _ 20,00 


256x9-10 . ., 16.00 

256x9-60 .__.1B.Q0 

256x9-60 . ,.23.00 

APPLE-MAC 

1Mr8-70 . $50,00 

1 Mx8T0 $40.00 

1 Mx8-80 .. $45,00 

4X0-80 ..5210.00 


68020 16MHr-„$129LQ0 

20Wlz . 169-00 

25MHz . 179.00 

33MHz .....199 00 
68030 16MHz .,129,00 
25MHz ,,.,199.00 
68010 16MHz . 60,00 


CPU CHIPS 


6D3B6DX-16 .. *250,00 

80386DX-20 .. 325.00 

8OCJ06DX-25 .. ^0-00 

80386DX-33 .365-00 

80386a-16.210.00 

00306^-20..™..,,,.,-215,00 
80*86DX-2S(86|... 6S0,DO 
B0486DX-33 (06).. 1150 00 


80286 '8 (PLCC) ,^.15.00 
SQ2S$-10(PLCC) .,18.00 
80086-12 (PLCC) , 20 00 

82385-20 .. 80.00 

B2385-33 . 71.00 

Y-JO-5 .. $.WJ 

V-20-10. . 10.00 

V-3CMO _ 10 00 
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Circle 27 on Inquiry Cord 

















































































































































































A jnousrrpaJ A Mb ^uti^Tvafiop wJlfr PC$ 

Admntech 


1991 PC BUS Data Acquisition & 
Control Reference Guide 


S3 
pm 




* A/D, D/A, DIO 

* Signal Conditioning 

* RS232/422/485 

* Industrial PCs 

* 286/386/486 
CPU Canis 

* RAM/ROM Disks 

* Application Software 


Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408-293-6786 

L3C0 'Hilly Rci. *115. Sanjnse. CA Wl i2 FAX 408 29.MW 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BFl 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include T* or 101&" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

flURLSTRR x 

9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (SI8) 882-5822 


Circle 18 on Inquiry Card. 


Circle 264 on Inquiry Card. 


E/EPROM 

$180 



Boy your 

E/EPROM 

programmer bom a 'Expert technical 

company with over , .“ffSi utllrW 

1 2 year* experience t included 

in providing both ■ * Supports 

hardware and EPROM and 

software tools. 

Order today, 
call 800- 

448-8500 __ _ 

socket models 
available 
IBM PC/XT/ 
AT/3SA 
compatible 

SYSTEMS? INC *1 year warranty 

120 Union St., Rockport, ME 04856 
Outside US 207-236-9055 * FAX 207-236-6713 


* 

AVOCET 


EEPRQMi to 
32 pins 
*NMOS a red 
CMOS devices 
to 1 MBtl 
•4, fl, and 16 


PLD Design 
Software 

Get Started with CUPL™ for only 

$149.95 



Now you can have a PLD Starter Kit 
that gi ves you all ihe horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost For more infor¬ 
mation, call 1-800-331-7766 or 305- 
974-0967. 


Circle 38 on Inquiry Cord. 


Circle 177 on Inquiry Cord 
(RESELLERS: 178)* 


ROM Based 


SUPER UNIVERSAL 
PROGRAMMER 

AT Systems 


superpro 

—— • 



XELTE. 

Single Board Computer 

Run DOS and AT object code from ROM. 
Serial, Video, Flop, Keybd, Print, options. 

NEC V53 ul j , runs AT Code, 16mHz, SI=16, 
Use off-the-shelf Pc/At cards on backplane. 

4MB RAM, 2MB ROM, 512K SRAM-battery. 

5 Serial, 2 Parallel ports. Clock, Watchdog. 

X T /I $ 395 q-100 

K1LA 303-444-7737 

655 HawilmuL A VE BmiIhIct CO ItO.KM Faa 303-786-998 3 


New: SUPERPRO $795 

FREE MULTIMETYH SPECIAL 
m programs * PAL, SPLO, €JAL,PEEL. FPL 
(up to 68 pin PLCC) 

. EfE) PROM, Flash FPROM up to 4 Mbits (40 pin*) 

, Mkracrailraller, Bipolar PKOM 

9 Tests TTL/CMOS Lr^Lc, D/S Memory Device. 

■ High speed parallel interface card To PC/XT/AT/385 

■ Pull - down Menu driven, Library Operating software. 

■ Part Device update on user's request 

■ 40 - pin Gold ZIF Socket 

■ Lifetime Free Updates (BBS) 

■ User Device Library Creneralor (optional) 

MimMi-iw_ 

ftc TEL(40W)745 7J74 

I C fv FAX(408)745-140L 


ROM BIOS UPGRADES 


mzMs&sumsnim 

IHE ROW BBS UPGRADES SUPPORT 360K. 720K. 1.2MB 4 1.44MB FlflPPV DISK 
DRVES. COMPLETE SET-UP W HOW. E(5A An) VGA KWOffi GPONti RKHK 
KACfttSTlCS IN 30M (AMI ONLYLflWRL AND NETWARE COMPATIBLE, SUP¬ 
PORTS UP TD 43 DIFFERENT TYPES OF HARD DRIVES PLUS TWO USSR MW; 

fet. w s he m keyboard support; iron ibm comwible; supports dj 

DR 2 WATT STOTES, COMPLETE DOCUMENTED*!; LATEST VERSONS. WE ARE TIC 
LAiTSEST STOCtiWG m IHSTRISUTDR U AMEHCV 

AMl-XlSCS.4995 PHOfflKXTBCS *9.95 

AML2H6 INTEL BIOS . B9.9& AMI-216 VIS BfflS. MM 

AMI-2B6 CHIP A PHOENIX-286 INTEL BBS.. . .69.96 

TECH SOS.69.55 PHOENIX-236 AST SOS.69 &5 


AT 386 BIOS UPGRADES 


AMI-386 WTEL BIDS 
AMI-39E CHIP 5 TtCH BIOS 
AMI 386 VLSI BIDS... 
AMI-3B6-SX INTEL 80S.. 
AML-33E-$X CUP A 
TTCHBKS 


.69.55 AWARD-3&5 CHIP & 

.69 95 IECHS10S.69,95 

.69.95 PHOENIX-336 INTEL BBS.69.55 

.69.95 PHOENIX-3afiCOH»QBlOS mtt 

PHOENIX-336 CHIP & 

TECH BBS.69 55 


IAWARO-3S5 tWTEL BIOS. . . .69.96 PHQENIX-3S6-SX INTEL BIDS 69.951 

PttOEKIX-lBM-PC BIOS . 7B.95 PHOENIX- IBM-AT 0SUS 

pttDEMl X-SBM-XT 9S0S .. .S9.95 AWARD IBM AT BIOS.. 

—rn~'T~T~T—TT^TT^riTiMi 

AMI'28E/3B6 KEYBOARD BIOS ..... | 

AMFttXSfl&'SBfi KEY BOARD BIOS. .34.95 

PH0tN«-2WS» KEYBOARD 9I0&.34.95 


UPGRADES ETC. 8 Kffibi 

I SC" R I ' ' R V I | I i iSDCi 541 19*3 QR&ERS 

l , I. | i f |,, i i2fl6i SBJ-3634 TEtH SUPPORT 

( Mi HI I .^41-1 Z4,-' ijnsi shirtm FAs 


Circle 342 on Inquiry Cord. 


Program 

Your Chips 

In Sets of 4 for $495.00 



Special offer Now Includes: 

Free UV eraser, CUPL starter Kit and 
a $300*00 Factory Rebate with the 
PDT-1 EPROM, 

EPLD, Micro 
Progammer. 1-800-331-7766 


Circle 396 on Inquiry Cord 
(RESELLERS: 397). 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 



$1995 for 1600 BPI 
$3695 for 1 600/6250 BPI 
$7695 for 800/1 600/3200/6250 BPI 
CALL 1-800 266-4827 

Laguna Conversion Systems 

26941 Cabot Road 
Laguna Hills, CA 92653 
Tel: 714-367-0497, Fa x: 714-3674)5 08 
































































VOICE MAIL*TELEMARKETING 
f CALL PROCESSING 

Let Powertme transform your PC/XiyAT/386 
into a multi-line voicgjprocessing command, 
center, Have youraomputer intelligently 
process your sales, inquiries and mes¬ 
sages, Complete package, 

Single Line ppm. .$295.00 


UNIVERSAL PROGRAMMER 


200 MHz Logic Analyzer 


486BSBC 

i4fifj Single-Board Computer 

for passive backplane systems 

Qly 2: $695/ea. US (Without CPU or memory) 
{Pricing Includes soWered-orr SIWINUSIPP sockets) 
On-board features include: 

* 80406 processor 

* IDE hard disk ooniroller 

* floppy disk ocmhafler 

■ up to 32MB DRAM 

* optional: Ideal 32'hit data bus 

* real-time clock - 1 parallel port 

■ 2 serial parts * keyboard port 
Customer's choice of operation swan. Inquirs about our othw 0Q4B6 
products available shortly. AIsjo ava-ilahle, EISABU5 backplanes. 

BECTERM INC- 
5336. Bout, tfe la Rwe-Sud 
Levis, Qc ON G6V 4Z2 
Teb (418) 835-1551 
Fax: {418)837-4068 


BECTERM 


3!ina rate 


* 200 MHz max sampling rate 
■ 24 Channels Timing and state 

* 1GK sampSes/channel 

* 16 Levels of triggering 

* 3 External Clocks and 12 Qualify lines 

* Variable, TTL, ECL threshold levels 

* FREE software updates on 24 Hour 8BS 

$ 799“LA12100 {100 MHz) 
$1299-LA27100 {100 MHz) 

$1899-LA27200 {200 MHz) 

Price is complete Pods and Software, included 

Call - (201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr.. Livingston, MJ 07039 
FAX:(2Q 1 {994-0730 


IF YOU CANT TRY IT, 
DON’T BUY IT! 


EMULATORS 


Circle 305 on Inquiry Card. 


Circle 261 on Inquiry Card. 


40+ MHz Operation! 


220/230 WATTS DC An/>r 

100 WATTS AC 9000 

The POWER SOURCE replaces the 
power supply in your AT/386/486. Its 
au tore charge battery powers PC and 
monitor for up to 15 minutes- Surge sup¬ 
pression, Audible alarm- Full-size and 
Baby models. Desktop and Tower ver¬ 
sions. Call today for immediate delivery! 

PUISSANCE INC. 

35 Basswood Ave., Agoura CA 91301 
(818) 707-3613 Visa/MC/PO 
"PUISSANCE means POWER" 


TapeWare is a new, exceptionally friendly 
user interface for most popular 9 track 
tape controllers. No more typing 
filenames, botched backups or one-at-a- 
time file transfers. Call for Demo Disk. 
See for yourself. We also supply 9 track 
hardware and software up to 6250 BPf 
which includes Tape Ware. Compare 
before you buy. 

AKSystems Inc. 

818/709-8100 (v) 818/407-5869 (fax) 


PAL EPROM 
GAL 8748/49 
PROM 87C51... 
EEPROM 87C751 
5ns PALs 
4 Meg EPROMs 
16 bit EPROMs 

Parts added at your request. 


FREE software updates on BBS, 
Powerful menu driven software 


Call - {201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr., Livingslorv NJ 07039 
FAX;(£0t) 994-0730 


Circle 175 on Inquiry Card. 


Circle 44 on Inauirv Cord. 


Circle 216 on Inquiry Card. 


1 A ftn fnmilpu 


BUILT-IN UPS 


For Info call: 


Australia. 

Austria... 

Benelux. 

Canada,,...,,.., 

Denmark. 

Finland..,.. 

France. 

Germany...,,... 
Great Britain . 


Italy..,,.....{011)7710010 

Korea... (02)784 7041 

New Zealand.(09) 392464 

Portugal..„. . (01)8159 454 

Scandinavia.. . . +46 40922425 

Singapore. (065) 284-6077 

Spain...(93) 217 2549 

Switzerland,™,.... ,,(01)740 41 05 

Taiwan,.,...,.,....,..(02) 7640215 

Thailand (02) 281-9596 

NOHAU CORPORATION 

51 E, Camptwll Aw * Campbell, CA 95006 

(40B) 868-1820 FAX (408) 378-7869 


Circle 174 on Inquiry Card* 


CUSTOM 

KEY CAR 


IBM ® Key Tronic ® 
/Wac/nfosh®, 
Cherry® & More 


* Key I in printing to your specs 

* Keytop Labels for most popular software 

■ Templates for most popular software 

* Custom Templates to your specs 

* Custom Labels to your specs 

* Relegend able Keys—IBM'*; Cherry® 
Key Tronic® Wyse® 

■ Flexshield™ Keyboard Protectors 

Express Turn around services on Custom! 


Call for your FREE CATALOG! 


Free 800 937-1337 


602 634-7615 * FAX: 002 634-4620 


W! ■ P.O.S 230, Dept. BYTE 
DORF^OF^TION Conwille, AZ 06325 


Ciwle 140 oh Inmiirv Card, 


votw 

MESSAGE 

THRU! 


, , ; -.time 
i 4* Muni-Line.$895.00 

T, (DEveloperrOEM trackages avoidable) 

Z VISA. MC. AMO CQD 

% Call: (415) 522-3800 

o FAX: (415) 522-6556 

£ TALKING TECHNOLOGY, INC 

1125 ATLANTIC flVE., ALAMEDA. CA 84501 


U 

ggjj) 


PROMPT DELIVERY!!! 

SAME DAY SHIPPING (USUALLY) 

QUANTITY ONE PRICES SHOWN In APRIL 2fl. 1M1 


Memory lor atmosl ALL computers 


7 DYNAMIC RAM 

-1 

4M Board for hp LJ'& w,'2MB 

SI 48.00 

SIMM 

4Mx9 

80 ns 

19000 

SIMM 

1Mx9 

60 ns 

63.00 

SIMM 

1 Mx9 

80 ns 

51.00 

4 Mbit 

4Mx 1 

80 ns 

28.00 

4 Mbit 

1M*4 

80 ns 

34,00 

1 Mbit 

iMxl 

80 ns 

5.50 

41256 

256 Kxl 

100 ns 

1.95 

41256 

256Kx1 

120 ns 

1.75 

44256 

256Kx4 

100 ns 

5.75 

4464 

64Kx4 

100 ns 

1.95 


EPROM 


27C4001 

512KxS 

150 ns 

$55.00 

D28F010 t28Kx8 

150 ns 

24.00 

27C1000 

1£0Kx8 

150 ns 

16.50 

27C512 

64Kx9 

120 ns 

7.50 

27128 

16KX8 

250 ns 

3.40 


STATIC RAM 


1 Mbit 

i28Kx8 

100 ns 

$15.00 

62256LP 

32Kk6 

100 ns 

6J50 


OPEN 6Vs DAYS, 7 


MattlerCarfl VISA gr UPS CASH COD 
MICROPROCESSORS UNLIMITED, INC 

( 918 ) 267-4961 


Circle 195 on Inquiry Card. 





























































MEMORY! 



URCE 


WE ACCEPT INTERNATIONAL ORDERS AND PO s! 


-^'INTERNATIONAL, INC. 


"The Only Source for Computer Memory!" 


3 DAY INTERNATIONAL DELIVERY VIA FEDERAL EXPRESS, UPS, ORDHLI 

✓ ALL USER INSTALLABLE ✓ UNLIMITED SELECTION 

✓ QUALITY PRODUCTS ✓ EXCEPTIONAL WARRANTY 

✓ GREAT PRICES ✓ FREE TECHNICAL SUPPORT 

✓ SUPERIOR SERVICE ✓ FLEXIBLE PAYMENT OPTIONS 


Your choice of quality memory PARAGON 

products manufactured by: M^oRYcoRPORiffioN- 


PARAGON A 

MEMORY CORPORATION 



i BRAND NEWIi 


IBM MEMORY 


Model PS/1 


. $239.00 

. $429,00 


Models TO-A21/A31 

4MB 6451060 .. . $289.00 

Models TO, 95 and 975 
1MB 6450902 . 

4MB 6450128 

Expansion boards tor all models 50 and 60 

2-8MB w/2M 1497259 ..$399.00 

2-T6MBW/2M 64506G9 .$429.00 

Ex pci ns ion beards Tor all models 70 and TO 

2-14MB w/2M 34F307 7 .$409.00 

4-16MBW/4M MF301I. $559.00 

call TOR info ON we R|$C/6U00 MEMORY 


COMPAQ MEMORY 


DeskFro 2S6-E.386-20/2DE/25 


B12KKSI 

1057035 . 

... $79.00 

IMB 

T13131-001 . 


2MB 

IBM PN N/A . 

$219.00 

4MB 

113132-001 

. $209.00 

Mpdei& 30-286, Exp. Beard 1497259 


OeskPre 3863/16 



512K tat 

3CF5340 . 

$39 00 

1MB 

113646'GQl . . 

$119.00 

2MB kll 

30F5360.. 

. $ 329.00 

4MB 

112534-003 .. 

$319.00 

Moders 70-E6 T /121 .TOZ.555X.65SX 


DoskPro 206 M. 30614. 306SX and 20 


1MB 

6450603 . 

... $79.00 

TMB 

118608-001 ... 

.$89.00 

2MB 

645DS04 . 

$ 139.00 

4MB 

HB690-00I . .. 

... $399.00 

Modele 55$Xj 65$x, 34F3D77 & 34F3DH 

Desk Pro 356N. 386SX and 20 


4MB 

34F2933. . 

5339.00 

2MB 

118660 001 

.. $149.00 

Model 70-A2I 



Des k Pro 386-33, 436-33 & SystemPra 


2MB 

64E060B . 

$149.08 

2MB 

115144.001 . 

... $149.00 

Mddet 80-T41 



BMB 

116561-001 .. 

,. $959.00 

TMS 

6450375 .. 

$99.00 

DeskPro 3flA-20e and 25e 


Models TO-11T/31 



1MB Board 

113644-001 . . 

. $179.00 

2MB 

6450379 . 

$159.00 

4MB Beard 

113645-001 .. 

$359,00 


OeskPro 3&6S 

1MB Board T13633-001 . iM-W 

4MB Board 113634-001 ...$349,00 

Desk Fro 356/16 fPdputafe fr fait Qfdet) 


108071-001 ..$129.00 

100069-001 . $259,00 


2MB Board 106O69/71-OQ1 $359.00 


4MB Board I0807CKBI .. $679,00 


SMB Board 103070/72-031 .$1209.00 


[ LAPTOP MEMORY j 

TOSHIBA 


■ Model moosE, xe. LE and ZOTOSX 



1MB . .. 

$169.00 


2M0 . 

$279,00 | 

■ Model 1300IE and 20003X 



4MB. 

$649.TO 


BMB . 

..$1199.00 

■ Model T1TO0XE 

2MB . 

$165.00 

■ Model T1600 

2MB.. 

. >169.00 

■ Model oin.DE 

2MB -. 

$169.00 

■ Model T310OSX 

2MB.1L. 

. $169.00 


4MB . 

v359.O0 

■ Model T3200SX 

2M8. 

$ 169.QQ 


4MB ... 

$399 00 

M Model T320GSXC 

2MB ... 

. $CALL 

■ Model T3200 

BMB . 

$279 00 

■ Model 1510O 

2MB ___ 

$169.00 

■ hfadel T 5200. T 5500 

2MB .. 

$169.00 

■ 

0M0. .. 

5999 00 

COMPAQ 


■ Portable 386/20 

1MB .... . 

$169 00 

I 

4MB .. 

... $499,00 


., &CALL 
,. $CALL 


, . $9V,QQ 
.. $539,00 


IBM L 40 SX Portable 

2MB ....,.. 

4MB ..... 

AST Executive Notebook 

1MB ..... 

4MB ... 

Compaq LTE3&6/20 

1MB .. .... 

4MB ... 

Brother HL-&E and HL-SPS 

SMB ...... 

2MB... $199.00 

Corton LBP-4 

1MB . $199,00 

2MB.... $349.00 

QMS PS 410 

2MB ...-. $199.00 

4MB ... W L.. $299.00 


.. $279.00 
.. $679.00 


$ 159.00 


AST MEMORY 


PRINTER MEMORY 


Hewien-Pockcrd LaserJet HP, III and IHD 

2MB 33475B . $149.00 

4MB 354 m .- $249.00 

Hewlett-Pack ord LaserJ el II and 110 

2Mfl 33444B.„^ . ,^-$139,00 

4MB 33445B $239.00 

M laser 4019 and 4019e 

2MB 1039137 . $169.00 

3,5MB 1035675 ... ..$249,00 

Canon L6P-BH. 311 Rond SILT 

2MB $63-1 TOO ... $139,00 

4MB PNN/A . .$239,00 

canon lbp-4 

I MB PN N/A .. $199.00 

7MB PN N/A $349.00 

Canon LAP-BID 

2MB $63-2350 $339,00 

4MB S63-236Q $479.00 

Printer Memory also available far 

BROTHER PANASONIC TOSHIBA 

TEXAS INST QMS SHARP 

OKI KONlCA MANY OTHERS! 


ZENITH MEMORY 


Zenith Z-306/20/25/33 & 33E 

TMB ZA36/380QME .... $79.00 

4MB ZASaQOMK ........ $399.00 

Zenith Z-396/25 6 33 

2MB ZA3600MG . $ 149.00 

Zenith Z-396 SX 

2MB XII £-605-1 . $129.00 

Zenith TurboSport 3&6e 

4MB ZA-3034-MK . $569.p0 


| Premium 3B6C and 356-16 

1 MB Kit 500510607 .. .$69.00 

4MB KIP SOOSIO-OOB .. . $239.00 

|{ Premium 386-20 

1 MB Xif 500510-003 $89.Q0 

4MB Kit 500510-004 . $319.00 

| Bravo 356-SX, W5/236;386 and /2 

2MB Kit 500510-002. $129.00 

4MB Kit 5005 TtHXJB .. $239.00 

| Premium 3 36-£X/16/25/33 & oil 486 models 

T M B 50071S-002 .......... $69,00 

| Premium 436 

2MB 500718-004 ,. . $179-00 

| premium II 3363X/2Q & 3S65X/I6 

1M B 500780-003 . $79,00 

4MB 5007SQ-004 . . $399.00 

SMB PN N/A .. $779.00 

| Vectra QS/16S 6 ES/12PC 

2MB Kit D1354A . .,,.^,,.$139,00 | 

I Veclra Q5/16S and R5/20FC 

1MB Kit Dl 540ft . $79.00 , 

4MB Kit 01642A... . $279,00 

| Veetra Q5/20PC, R5/25PC, 20C and 25C 

1MB Kit D1640 A.$79.00 

4MB Krt D1642A . SZ79-Q0 

| Vectrd 466 PC 

1 MB Kit D21S0A... _ui. $39.00 

4MB Kit D2151A . $419.00 

| Veetra 436PC and 336/25 PC 

BMRKrf D2152A, . $829.00 

| Veetra 336/25 PC 

2MB Kit D23S1A ........ $159.00 

CALL FOR HP SERIES 90 Q 0 / 40 QT & 425 T 


Portable LIE 286 

1MB., 
2MB .. 
4MB,, 

5LT-2M 

1MB .. 
4MB 

SLT 306 

IMS 

2MB 


..$129,00 

.; .$169.00 

$599.00 

. $ 159.00 

$579,00 

. $169.00 

$279,00 


EXPANSION BOARDS 


ZENITH 


SuperSport 236. 236e and Slimpatf 

1MB _._ $179.00 | 

SuperSport SX. 236e and Stlmpcul 

2MB .... . $229.00 I 

SuperSpart SX 2MB A or B. $229,00 

TurbeSport 386e 1MB... . $199.00 | 

NEC 


ProSpeed 236 and 336SX/16 

1MB 


ProSpeed SX/20 


HEWLETT-PACKARD MEMORY 


ProSpeed 336 


.. $199.00 

2MB .$329.TO 

4MB. $539.00 

1MB . $219.00 

4MB . $529, DO 

2MB . $299.00 

SMB ... . $1079.00 


Bverex RAM 3000 Deluxe 

I Up to 3MB of bare, expanded and/or extended 
memory. 4.0 cornpatible ■wtlb no wait slates. 

| U$es2S6Kxl Dram. 

With 512K: .... $139.00 

BocaRam/AT Pius 

Up te SMB for any AT or 16 bit compatible 
machines running up to 33MHz. Offers dH types bf 
I memory, pfcn.tde5 a mcrjanruin Of 3MB UM/tMS 4.0, 
Uses Txl Dram at txYSlMWI modules. 

2MB With DRAM'S; $23$.00 

2MB with SIMM s : ... 

Orchid 3/16 

Up 1o 32MB for IBM AT, or 16-bii compatible. Use css 
conventional, expanded Pnd7or emended L-D to 
| 32MB usbo 256K, I M& or 4MB intfushy standard 
I SIMMs. 

w/fh Iflrtff: .. ^29P.OO 


DRAM CHIPS 


1MBX1 


SIMM MODULES 


IBM COMPATIBLE 


4MX9-S0 . 

IMxC-TQ 

1MX9-80 .. 

IMX9-70 . 

256x9-10...,,..^.... 
256x9-30 


. $269.00 

. .-.$51.00 

. $53.00 


$55-00 
$15.00 
$16-00 

APPLE / MACINTOSH 

4MxS*B0 ..... $229-00 

IMxB-tO.$49.00 

1MX&-80 .. . ...„. $51,00 

ALL MODULES AVAILABLE IN STATIC OR S1PP 


1 MX 1 ■ ID. 

TMX1-TO. 


.$8,50 

.$6 00 

lMXl-70. 


..$6.50 

1 MX 3 “60. 


.. $7.50 


256KX4 


256KX4-10 


.$5,50 

245KX4-00 „ 

256KX1 

,...,....$6,00 

2WKXM0.. 

256KXI-TO 

—.*--- 

$1.90 
$2 00 

256KX1'70.. 


'.$2,50 

256KX1 -60 „ 


..$3.00 


ALL CHIPS AVAILABLE IN STATIC 
COLUMN - DtP - ZIP - SOJ 


TOLL FREE FROM ANYWHERE IN THE U S- O R CANADA 


ORDER NOW! 1-800-535-5892 



WE ACCEPT VISA, MASTERCARD AND AMERICAN EXPRESS! 

* No surcharge on Visa at Mastercard. AmEx add 4%. 

* Terms: AMEX, Visa, Mastercard, C.G.D., P.O.'s. 

* 20% Gaslock Big lee on oil non-detective returns, 
and refused orders. Return Authorization # required. 

■ Manurfocturers' part numfoets are for yodr convenience, 
all products are third party 100% compatible at lull refundl 

* Prices and avallabiSty subject to cbapge 

Ve will beat any advertised price' after valid only on ktefillcal I 
brands. Offer not good for SIMMs or DRAM 


INTI 714-588-9866 
U.$. 800-535-5892 
FAX 714-588-9872 
MAIL 'QfcMiKa iQ i 

FIRST SOURCE INT'L INC. 
36 ARGONAUT, STE 140 
AUSO VIEJO. CA 92656 


FOLLOW YOUR PACKAGE EVERY STEP OF THE WAY! 

* 



| FAST. INEXPENSIVE AND DEPENDABLE DELIVERY ANYWHERE IN THE | 
WORLD! CHOOSE THE CARRIER TO FIT YOUR DELIVERY NEEDS AT 
LOW RATES, INFORMATION FOR TRACKING SHIPMENTS IS READILY 
AVAILABLE AT YOUR REQUEST I 


SYT6 - t 


in .. i_■ . f DEtEl I CDC. 1111 


TTTMC lOQt 




















































































































































Circle 268 on Inquiry Card. 



8051/8052 
BASIC COMPILER 

Saws Time And Money 

• Compatible with all 8051 variants. 

• Supports floatingpoint, integer, 
byte and bit data types. 

• Code runs 50 times faster than 
BASIC-52 interpreter. 

■ Flex ible memory mapping options. 

• Trace command for debugging, 
improved error reporting 


$295.00 


Upgrades: Vfers. 1 to Vers. 3— $125. 

Vers. 2 to\fers. 3—$75. 

603-469-3232 • MX: 603-448-3530 

Binary Technology, Inc. 


[J 


■ PO to- CJ * r*i 05770 i 




SuperSound 

TurboSound 


SoundFX-lll. -Stereo, -Mono. -Eng. -Jr 
SoundBytes, SoundJr, SoundCard 
Digital Audio Authoring Workstation, 
MSCmirboC/Windows 3.0 Libraries, 
Custom Sound Hard ware/Software 

ALL WE DO IS SOUND! 

LBM-PC DIGITAL VOICE / SOUND 
from only $20 (pWr indttlEl to $640 lUrelupa'i to!) 

Pro Quality Software i Hardware 
- in use worldwide, even Japan! 

30 Day Money-Back Guarantee It not Satisfied 

* JUST LIKE HAVING A CASSETTE TAPE RECORDER IN A PC, 


• Quick., Simple hardware i software inslallirtIon, 

• Uso lor Forolo Unguago 1 ruining / coinmunicotioTit. 

• For Business: TrtiniiQ, SCO* Shti**s - ™rh Grasp, ShwPHrtnar Fffl... 

• For Engineering: Pincipn 0®n„ Clo w Vt*?® Alarms, Storage Scopa._ 

• For Fun: Create Y6ur Own ScuWs For Alter Mjut Vcwm.. . 

Ordera:BQO-9€i9-4411 by Silicon Shack FAX: 4aa~374-44 1 ^ 

5120 Campbell Avo. #112, San Jose, CA 95130. 

Technical: 408-446-4521 

Ask fur FREE PRODUCT CATALOG aMBM-l’C snund pnrtKb 
Developers: Add TdrboSduhd - PC autfiCKmgiriH to your product 


X.25 

SDLC 

QLLC 

HDLC 

ADCCP 

PAD 


• C source code 

■ ROM-able 

■ Full porting provided 

• No OS required 


nrj GCOM, Inc. 

|£J L3 1776 E. Washington 
Him Urbana, 1L61801 
L*JI i I I (217)337-4471 


Specialists in Computer Communications 
FAX 217-337-4470 


Circle 120 on inquiry Cord. 


Free leaflets and 
catalogues 

Info# Topic 

00011 Printer buffers. Perhaps the simplest 
way to speed up a computer system. 

00021 The ideal interface is like a cable: 
Easy to install. Invisible in use, 

00031 T-Switches and Auto-switches, 
Optimised for easy operation. 

00041 Data cables. Highly flexible. Simple 
to install. A well thought-out system. 

00051 Interface Cards. Carefully developed 
to eliminate application problems. 

00401 ToolArt; Useful an for computer 
professionals. 

00511 Brains beats money. Enhancements 
you can install yourself. 

00521 UNIX-lnstallations. Tips&products. 

00531 The right way to install a computer. 


W&T Products Corp. 
2209 NE 54lh Street 
Ft.. Lauderdale, FL 333(18 
Phone 1-800-628-2086 
Fax 1-305-351-9099 


Circle 361 on Inquiry Card. 



World’s most 

popular y expandable, flexible 

Multi-User Online 
Bulletin Board 
System 

$59 

The Major BBS* 

STARTER SYSTEM FOR 2 LINES 

Includes electronic mad, 
teleconferencing, file upload!download, 
SfG messaging & file areas, 
classified ads, and much more! 

CALL NOW 
(305) 583-5990 
d0 GALACTICOM M 

VISA i MasterCard ! American Empress 


Circle 119 on inquiry Card- 



r33MHz 

All-In-One 


Integrated IDE HD/Floppy Controller- 
-Two Serial, One Parallel Ports- 
-Mcmory Expands to 32Mb Gn-Board- 
-64K Cache Expands to 256K- 


POWER BASIC AlO SYSTEM 

MINI-TQWKRrt-ZMB OH 1.44MB FLOPPY 
4MB MLMOKYi kr ymONH S KL YHOARD 


HOMESMART COMPUTING 
ORDERS (800) 627-6998 
SALES (713) 589-7100 

ML7VISA/CC) [>/e RE PA Y A CCEPTE t> 


Remove Hardware Locks 

Software utility that allows for the removal 
of hardware locks. Don’t wait for your lock 
or key device to fail or be stolen. 

EASY - SIMPLE - GUARANTEED 
The following packages are aval able: 
Microstation $99.00 Cad Key $99.00 
Cadvancc $99*00 PCAD $199.00 
MxcroCadam$ 150.00 PadsPCB $99.00 
SmanCam $250.00 Pspice $250.00 
MasterCam $250,00 Tango $99,00 
Maxroute $250.00 Supenoute $150.00 

Call for other Products 
All prices in U,S. Funds Plus Shipping 
VISA - Mastercard -AMEX f Welcome 
SafcS ofi Systems Inc, 

202-1100 Concordia Ave. 
Winnipeg,Mb R2K 4B8 CANADA 
Phone (204) 669-4639 
Fax (204) 668-3566 


Circle 278 on Inquiry Card. 


There is a Difference. 
LjfetitwFm Updates 

EP-1 
$849 


A programmer isnoijust another programmer, That 
rs why BP Microsystems is commit*! to bringing air 
customers the highest quality programmers at an 
affordable price. A good example of this commitment 
is Ik EP-1 EPROM Programmer. The EP-1 supports 
virtually every 24r or 2&pn E/EPROM. And, all of 
our programmers include lifetime free software 
updates and an unconditional money back guarantee. 

Uu nj-u-LX-u 
m5mT microsystems 

1-800-225-2102 

<rt314ai-*«w 



Circle 231 an Inquiry Card. 


Circle 139 an Inquiry Card. 


Circle 53 on Inquiry Card. 














































S E= 


PS/2 model 55SX-6D meg... 

.2595 

PS/2 model 70-60 meg .. 

.3195 

PS/2 model 65SX-6G meg. 

.3325 

PS/2 model 70-A21. 

......4725 

PS/2 model 95-320 meg... 

...,14950 

*** Monitor Extra *** 



camPAa 


DeskPro Models 

2S6E-40/120 meg .............1975/2050 

336^20 MHz 120 meg .. 2475 

386/20E-120 meg .. ...2895 

386/25E-12Q meg.....4185 

336/33L-320 meg...........7995 

*Call for other models - Monitor Extra * 


International Orders 

We Honor Manufacturer's 
Warranties 

Call for details 


iVEREX- 

Everex System I CALL 

Everex Step 386SX-2 meg 
40 meg VGA card and monitor 

Everex System II CALL 

Everex Step 386/33-4 meg 
150 meg VGA card and monitor 

* Call for models & configurations * 


AG I COMPUTER 

AG I 386SX-1 meg 1595 

40 meg VGA card and monitor 
CALL FOR OTHER MODELS 


Pi N 0 V E L L SPECIALS 

Ver. 2.2-5 user .._...599 

Ver. 2.2-50 user .....2345 

Ver. 3.11 “ 20 user.....2345 

Ver. 3.11 “100 user .........4685 

Ver. 3.11 “250 user........ .......8375 


LAPTOP 

Texas Instruments TM2QG0...1995 

Texas Instruments TM3QG0. 3495 

AST Exec. 386SX/20-40 meg...3150 

Compaq LTE/286-40 meg.. 2875 

Compaq LTE/386-60 meg. 4995 

Sharp 6220-20 meg.2195 

CALL FOR OTHER BRANDS 

LAPTOP MEMORY 

2 meg Toshiba 31OOSX...179 

2 meg Toshiba 5200 . 185 

2 meg Toshiba 320GSX.. ...180 

1 meg Compaq SLT/LTE..220 



Bravo 386SX-40 meg .. ..1625 

Bravo 386SX-120 meg...1895 

Premium 386/25-120 meg.3595 

Premium 386/33-200 meg.4345 

Bravo 436/25-120 meg...3575 

Premium 486/33-200 meg.....6450 

All AST Systems have VGA Card 
and two megs memory - monitor extra 
Call for other models 


DISKS 

□YSAN 5.25 HD/3.5 HD.....13/26 

MAXELL 5.25 HD/3.5 HD ..12/25 

Minimum 10 box order 


WE STOCK 
Toshiba 


CITIZEN 
OKI DATA 
EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


HARO DISKS 

CONNER 

CP3044 40 meg.305 

CP31Q4 100 meg.525 

CP30104 120 meg....575 
CP3204F 220 meg ...B45 

MAXTOR 

XT876GE 676 meg ..1895 
XT8760S 676 meg .2150 

Call for Optical and 
W.Q.R.M. Drives 

Call for other brands 


SOFTWARE SPECIAL 

dBase IV... 

...455 

WordPerfect 5.1 ... 

„ 260 

Aldus Pagemaker.. 

...495 

Ventura Publisher. 

...525 

Clipper.. 

...535 

WordStar 5.5. 

150 

Easy Extra. 

.,.,.40 



HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


NOVELL 

Authorized 

Dealer 


PACIFIC 


DATA PRODUCTS 


P. Page II.. 

...345 

P. Page IIP. 

.355 

P. 1-2-4 Mem II .... 

140 

P. One Meg IIP ..... 

145 

P. 25 in One. 

...250 

P. Headlines.. 

...245 


LAN BOARDS 


8 bit Arcnet . 

.110 

16 bit Arcnet.. 

.220 

8 bit Ethernet 

190 

16 bit Ethernet . 

.275 

8 port Active Hob. 

.325 

Token Ring Card 

.399 

Tokenhub 4-port. 

.355 

Call for other 


LAN Accessories 



SPECIALS 

HP Scan Jet ..1425 

Hp Paint Jet....965 

Lotus Ver. 3.1 .365 

Kodak 150P.345 

Canon BJ 10.345 

Intel Satisfaxtion.425 

Gkidata 391..615 

Epson LQ 1050 ......625 

HP-7475 Plotter ...1495 
IBM Token-Ring .....655 

Panasonic 1124......299 

Intel 80387-33 .......565 


LASER PRINTERS 

HP Laser HID .. 

...2550 

HP Laser 2P. 

.995 

HP Laser III. 

...1650 

Panasonic 4450 ,, 

...1395 

NEC 2 Model 90... 

.,,1695 

NEC 2 Model 290 

,.2675 

Tl PS17. 

.,,1595 


MODEMS 

Everex 2400 Int/Mnp .....179 

Hayes 2400B ....315 

Hayes 9600B . ..B75 

HSRobotics Hst/0u al . .1150 
More in stock . ..Call 


Corporate Accounts 
Welcome 

Call for Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park, CA 91304 • 1/2 Block west of Topanga 

Hours: Monday - Friday 9 -6 Saturday 10-6 

Compaq Isa Registered Trademark of Compaq. IBM tea Registered Trademarktrf International Business Machines, 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa and MasterCard 
3% higher, 
American Express 
5% higher 

Prices subject to change 
without notice. 

* Quantities are limited 


Circle 75 on Inquiry Card. 
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VIDEO FRAME GRABBERS 




RESOLUTION 

256 K 256 x 4 495 

256 x 256 x 8 795 

512 x 512 x 8 995 

HRT512 24 512 x 512 x 24 1995 

- IBM P mm COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except model HFTT 2564 

16 level gray scale (Hit 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES ID REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HRT 


PHONE 416-497-6495 


HIGH FtES TECHNOLOGIES 
P.O. BOX 76 
LEWISTON. N.Y. 14092 

FAX 416497-1968 


Circle 394 on Inquiry Curd. 


QIC 'n Easy Access to all your 
Data Everytime 


AS/400 
Sy* 36/38 


Sun 

Sytm 

UNIX 



Lotus 121 

DBASE 


qicpakO 


Duplication 

XENIX 

UNIX 


Til* QICPAK f*mMy provldu unFqua f*clHtl** Up ueill 1M‘ [flK> 
dill unridyHcraaltd on * Mid* r fl rtg r of IHkrH, MlnH jnd Mid 
«an B * «*H*B Vflm TC THI* fll™ ynu ■ «««. low «lL 

lilt ind Wgh up*dt|T Ihirnitln. 

WAR* titiUHwm*! *11 «p«oeiJ Mrtrldor pr«waing, Indudlng 
ft lilrpcting d Jio diroctly fr0m the cartridge into piK.k,iqrt!i loth *t LQElrt 
123 w or hit Ltitr in Wilt Morge appllcaiM^i*. 

ft Oat* Flirt C-»n tilt m- ji ItiU tiy CJICPAK. Irom tJrtridgn rnnrllnrl W1 
many lyUemi. Including IflM 5yM*m 3MB, IBM ASM DO. 16121 Pt-BT 
ADaMn. iverf*, Maynufl, Mwrtiin, lin frlw UNIX and XENIX 


ft QHjFAXS Nlph sp«*d Citnj Ida* OupfcKtOn giun ciMtefalF in-lMhll* 
wftn/l 

ft QICPAK'i B*tku|t 4 Bhmw fad!l 4 *W ar* mil* Par tonrpatihlr 


ft Clrtt&rn ftH*t*ticmi, eg rwtffttri IfllarnutiO" may t» ouHeLted Irani 
unwanted idht providing »N" interchange- of y6u< £Onlkl*r»1 l*t 


ft Soum In Nbcmroh ft TuHM C. Turbo F«KJl and BASIC 4 pr«w«»od. 

IN* previa* both QIC PAX XlU for (HB with •HHiUnft W iA 
aim and al» twnplMt Irtttrrul ft •Marnjl aoluUnr 


VO SON 


VDCDN ENTERPRISES LIMITED 


PatfcaMi* nasi UO England 
1 : 1441 Jfttil 1 JM 004 J Fmii W> m aso<Mo 



Circle 355 on Inquiry Card. 



Made in VS.A. 


JC GOLD BOARD 


The JCS 486, ihe New Performance 
i .t'tuU'f in Personal 4JWi System boards 


* Inlet 00466^5 CPU 

* BKB cache mlergraled in CPU 

' Malh coprocessor intergrated in CPU 
' Up (0 32MB memory on (Hard 
■ Shadow HAM lac video & system BIOS 

* Options) sacorrd level cache memory 

' Weitok 4167 numeric Coprocessor sochel 

* AMI BIOS 



486 Complete System „,«*»»♦» 

Include 4MB memory. 2Q0MB( 15ms) 
euniraHer. 12 Or 1 44 MB FDD. 2 Serial 
101 Keyboard. 


.$2895 

HDD, IDE 
2 Serial /1 parallel, 


QCW6'33 CPU Beard. 
803*6,33 CPU Board 
0O3W25 CPU Board. 
8O386SSi^10 CPU Board. 


12095 
$ 895 
I 595 
$ 315 


Dealer Inquiries Welcome 

JEM IN I Electronics 


3400 De La Cruz Blvd. Unit T 


Same Clara, CA 95054 


(4PB}7?7 7687 


Circle 166 on Inquiry Card. 


DYNAMIC RAMS 


4Mx9 

00ns 

$175.00 

PS2 

2M 604/603 

$105.00 

1Mx9 

BQns 

$ 49.00 

1 Mx8 

BOns 

$ 45.00 

256x4 

100ns 

$ 5.45 

IMxl 

100ns 


41464 

100ns 

$ 2.40 

41256 

100 ns 


2800 

60ns 

$ 3.25 

4164 

120ns 

$ 1.85 


*Fdt Quantity discount, hiBlvftpSBd. pads, S1PP 


PIMM Calll 


■ HATH COPROCESSORS 

3C37-33 

33mHz 

IWSjOO 

3087-25 

KmHz 

S325.0O 

JCH7-20 

2flmHz 

SI5G.W 

3CJ7-1$ 


iZJS.OD 

3B7SX-2D 

ifinsHi 

S225.D9 


3S7SX-16 

H3740 

2CS7-12 

2 C&MC 


I Y-» 


UTClCYfUX 5210.90 
20mHl $130-90 
12mHi 5115.00 
10mHi 5 U.DD 
BmHz % 185.00 
BJIQmHz *8.5/15 


I.C. EXPRESS 


15140 Vslloy Btvd. Clly ol Industry. CA 91744 

Cualanar Hfvkat (Bill « 54 M 0 FAX: 1*1 Sj 364-1334 

ORDER: (000) 877-0108 (Mw.-Fn, B-6 PST) 

Cell tor currpnfl pnCca £ «lii™ dlacoi^N 
Ptt« atom tor cash aai m Pncw wv *Aj«l n chan^ 

Mfihiun^SlimSNripingOHiincl^ UPS KD0, M S7D0 fl bl 

AM mKrfundi* ft 1MA6 QUAflANTEEP wlh pwV* dallvay. 


Circle 145 on Inquiry Card. 



SCHEMATIC TO PCLAYOUT $500 
INCLUDES AUTO ROUTER 


EZ-ROUTE Version II Trent AMS lor IBM PC, PS/2 and Com¬ 
patibles is an Integrated CAE System which supports 256 
layers, irace width from 0.001 mefo In 0.255 mch-, llextble 
grid. 5MD components and ouLpuls on Peoplalters as well 
as Photo plotters and printers 

Schematic Capture &100, PCB Layout $250. Auto Router $250. 

FREE EVALUATION PACKAGE 
3D DAYS MONEY SACK GUARANTEE 

1 BOD 972-3733 or |305| 975-9515 

ADVANCED MICROCOMPUTER SYSTEMS, INC. 

1321 H W 65 Place - Ft Lauderdale, FL 33309 


Circle 26 on Inquiry Cord. 


HYPERCROSS - asm 

Multi-Target Macro Cross Assembler 


Fasi Oho Pass 'Llixa ry Dnvan' Bxacutron. 
PC-asm Style Directive* and Exp/esGlons, 


PROCESSORS SUPPORTED: 


B04B 

8801 

1000 

7800 

32QC1X 

m 

8051 

8805 

8502 

70XXX 

320O2X 

ZBD 

8085 

8809 

65016 

TMP43DD 

TMS370 

Z1 BD 

8086 

6811 

COP4O0 

TCP4&00 

TMS7OO0 

Z2S0 


BOM 66000 OOPBQO TMP470D TMS990Q SUPEFtB 
80196 64180 


Popular Vendor Slylo Input Source Cnd& Syntax Rules. 
Six Run Code Formal Choices 6 Program List Opiion- 
HosT: IBM PC or Compatlbte (PC-OOS/MS-DOS). 


STANDARD SYSTEM: $249.00 US 

Macro Cross Assembter, 31 Processor Libraries* 
Sample Programs, Single User License, User Manual, 

3 1/2 or 5 1/4 Diskette Option, US Shipping & Handling. 


BASE SYSTEM: $129.00 US 

Directive Subset. No Macros. 23 Processor Ubrarias. 


(404}971-2649 


K & M Associates 
P.O. Box 670054 
Marietta. GA 30066 ”* Trademark Hypoisya Corp. 


Circle 169 on Inquiry Cord. 


CASH REGISTER 
OR COMPUTER? 



...it’s the most user friendly 
COMPUTER CASH REGISTER 

* Tracks inventory, expences, profits, 
turnover • reduces theft • software 
available for most industries. 

TWIX INTERNATIONAL CORP. 

4401 S. Broadway, Englewood, CO 80110 
(303) 789-5333 FAX (303) 788-0670 

Dealer/Developer Inquiries Welcome 


Circle 363 on Inquiry Cord, 


ASSEMBLER 


Full Arithmetic A Logical Operation Support Urir 
limited levds of Macros, includis files arid conditional 
assembly. Intel, Motorola compatible output dies. 


SIMULATOR 


User defined 4G windows monitor all the operations 
performed by microprocessor, Trace files builds up 
history, 


Programs 24 , 2 B, 32 Pin EPROMS and 4 fi Pin 8751 , 
B 7 C 5 L S 752 . 


ams 


1-800-972-3733 

Advanced Microcomputer 
Systems,, Inc. 


1321 N.W. 55th Place, Fort Lauderdale, FL 33309 

PHONE: 303-975*9515 * FAX: 305-975-9698 


Circle 395 on Inquiry Card. 



CONTROLLERS 
FOR ISA & MCA 


"The Onfy DCBs to 
Consider for NetWaref' 


IN CIRCUIT EMULATOR $495 


SK-64K Emulator Memory • Single Step 
bljCKKl Break E^ints ■ 12MHz Internal & Externa]Clock 
1,5K Trace Buffer - One POD Supports 8031,32,51,52 


EPROMS/8751/52 PROGRAMMER $25(1 


COMPLETE SYSTEM $795 


Intelligent 

SCSI 


NEW! PROCOMP F-DCB for NetWare 
has on-board boot & floppy support, 

DRAVADD & DRANLM deliver extra 
hard disk drive & erasable optical drive 
performance under NetWare. 


Works today with NetWare % L5, 2.2, 3 
and 3,11 (and OS/2, DOS and UNIX; 


3-1- 


Create fully NetWare Ready compatible 
drives using DCBSET 5, 


mGQ#r Phone: (2tS) ZW-63S7 
FAX; (216) 234-2233 
Rep# and Distributors wanted. 

6777 ENGLE ROAD, CLEVELAND, OH 44130 


Circle 256 on Inquiry Card. 






















































We Dare The Competition toll free 

To Beat Our Prices! 1 -800-678-5913 


* LAPTOPS * 


TOSHIBA 


Toshiba 1000 .$650 

Toshiba 1000SE.CALL 

Toshiba 1000XE.CALL 

Toshiba 1200HB/1200XE.CALL 

Toshiba 2000.CALL 

Toshiba 1600 20/40.CALL 

Toshiba 3100SX 40/80.CALL 

Toshiba 3100E 40.CALL 

Toshiba 3200/3200SX.CALL 

Toshiba 5200 40/100.CALL 

comPAa 

Compaq LTE-20.$1,945 

Compaq LTE-286/20.$2,495 

Compaq LTE-286/40.CALL 

Compaq SLT-286/20.CALL 

Compaq SLT-286/40.CALL 

Panasonic 

Panasonic CF-150 .$599 

Panasonic CF-170 ...».— $1,399 

PanasonicCF’270 ........CALL 

Texas Instruments 

TM2000 Notebook 286/20MB VGA . $2,399 

3.571,44MB Floppy.$2,599 

LT286 VGA: 20MB/40MB.$2,249/2,349 


30 Day Money 
Back Guarantee 

1 Year Parts and Labor 


* LAPTOPS * 


EPSON 


286E 20MB Removable.$2198 

286E 40MB Removable.CALL 

386SX 20MB Removable.CALL 

386SX 40MB Removable.CALL 

386SX Notebook.CALL 

SHARP 

Sharp MZ-100.$595 

Sharp MZ-200.CALL 

Sharp MZ-250.CALL 

Sharp PC-4741 .CALL 

Sharp PC-5741 .CALL 

Sharp PC-6220 .$2,495 

LEADING EDGE 

386SX-40MB VGA: 1MB.$1,999 

386SX-40MB VGA: 2MB.$2,149 


* LAPTOPS * 


SEC 

UltraLite 286V-20MB/40MB.CALL 

Prospeed 286-40M B: 1 /2MB .. $2,999/3,199 
286-100MB: 1/2/5MB ....$3,599/3,799/4,199 
386SX-40MB: 1/2/5MB ..$3,349/3,549/3,949 
386SX-100MB: 1/2/5MB $3,799/3,999/4,399 

386-40MB: 2/4/6MB.$3,999/4,299/4,599 

386-100MB: 2/4/6MB ....$4,599/4,899/5,199 
386CSX Color: 40MB/100MB CALL 


Supersport 286E-20.CALL 

Supersport286E-40.$3,199 

386SX-40.$3,449 

386SX-100.$3,949 

All Other Models.CALL 



Premium Exec 386SX 20MB.CALL 

Premium Exec 286/12.CALL 

MITSUBISHI 

MP286L - 20MB EGA: 640KB.$1.695 

MP286L - 20MB EGA: 2.5MB.$2,045 

MP286L 40MB EGA: 640KB.$2,145 

MP286L - 40MB EGA: 640KB.$2,495 

WordPerfect 5.1 _$235 


+ LAPTOP MEMORY * 


* PRINTER SPECIALS * 


TOSHIBA 


Model 1000SE/XE . 

,1MB. 

.CALL 

Model 10GOSE/XE 

2MB 

$399 

Model T1200XE 

1MB ... 

.,. $224 

Model!1600. 

.2MB.. 

.$224 

Model T3100E . 

.2MB. 

.$199 

Model T3100 SX 

, 2MB. 

.$199 

Model T3100SX. 

.4MB. 

.$625 

Model T3200SX. 

.2 MB. 

.$199 

Model T320OSX. 

.4MB. 

..$655 

Model T3200. 

.3MB. 

. $325 

Model T5100 . .. 

2MB. 

.$224 

Model T5200, T8500. 

.2MB. 

.$224 

Model T5200, T850G. 

.8MB. 

.$1,350 


Portable LTE 286. 

Portable LTE 286. 

.1MB...,,,.. 

.2MB. 

.$175 

..$275 

SLT-286.. 

1MB. 

.$225 

SLT-286. 

4MB. 

.$950 

SLT-386 

1MB.. 

.$240 

SLT-386. 

.. 2MB.. 

.$410 



Super Sport 286 & 286e.1 MB..$195 

SuperSport SX & 286e .2MB.$335 

SuperSport SX (AorB) .2MB.....$335 

T u rboSport...1MB.. $269 

NEC 

ProSpeed 286/386SX-16 . 1MB. $289 

ProSpeed286/386SX-16 ...4MB. $749 

Pro Speed 386. 2MB $489 

P roSpeed 386 ... 8MB.$ 1,675 



★ 386SX 16/20 Mhz it 

m 1 Megabyte of Memory 

• 3,5' 1.44MB & 5.25” 1.2MB Floppy Drives 

• BOMB Hard Disk Drive 

• 16 bit VGA Video Card 

• 14" VGA Color Monitor 

• Clock/Calendar 

• 101 AT Keyboard 

• 2 Serial. 1 Parallel Port 


38B$X-16Mhz 

$1,495 

306SX-2OMhz 

$1,615 


★ MONITORS ★ 


^CITIZEN 


12QD/18QD. CALL 

GSX-140/20CGX .. CALL 

HSP-5QQ/550. ....CALL 

GSX 145 . CALL 


Thai M£WLETT 

PACKARD 


LaserJet Series III.. .....CALL 

LaserJet MID........CALL 

LaserJet IIP. .....CALL 

DeskJet 500 ....™. CALL 


1124/1180 

1191 .. 

1624/1695 

4420 . 

4450 .. 

4455 . 


$275/158 

.$228 

$355/410 

.$789 

...,$1,195 
.$1,998 


★ HARD DRIVES ★ 


88 Seagate 


ST157A IDE 28ms 44MB 3,5'.$225 

ST1102A IDF 19ms 89MB 3.5".$375 

ST 1144A IDE 19ms 125MB 3.5"...$460 

ST1239A IDE 15ms 210MB 3.5"...$750 


NEC 


MultiSync 2A VGA...$459 

MultiSync 3D VGA. ........$579 

MultiSync 4D VGA.. $990 

Multisync 5D VGA .. $2,245 


VWVIVfifl 


CP3024 IDE 27ms 21 MB 3.5".CALL 

CP3000 IDE 25ms 42MB 3.5" ... $275 

CP31S4 IDE 25ms 84MB 3.5"...$395 

CP3104 IDE 25ms 104MB 3.5”.$450 



wmW 


TERMS & CONDITIONS: VISA, MC, UPS, 
COD OR PREPAYMENT. CQDs: Additional 
$4.75 per shipping carton, cash or cashier's 
check. A.CJ, is now serving the continental 
U.S, amt Europe. Prices and availability sub¬ 
ject to change. Net 30. P.O.s accepted tram 
local, state, and federal gov’t agencies, ail 
other net 30 requests a/e subject to approval. 



American 

Computer 

Technology 


HOURS: Monday - Friday 
7:30-5:00 (PST) 

(714)534-5144 Fax (714)534-5803 
12492 GALWAY #E» 

GARDEN GROVE, CA 92466 


Circle 19 on Inquiry Cord (RESELLERS: 20). 
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Buy with 

Confidence 



In an effort to make your 
te]ephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

» Is there a service facility? 

• Are manufacturers warran- 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in - 
eluding brand name , model 
number , catalog number . 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised. 


This message is brought to you 
by: 


MICROCOMPUTER 
MARKETING COUNCIL 

□f the direct Marketing Association, Inc, 


* Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number ; 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 



the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E + 43rd St., 

New York, NY 10017 

MMC 


to Direct Marketing Association, Iru:. 1988 
















H. Co. Computer Products 

Americans Largest Selection of Memory 

Orders: 1-800-726-2477 Ext 200 Information: 1-714-833-3222 17992 Sky Park Circle #F 

Tech Support: 1-714-833-3364 FAX: 1-714-833-3389 Irvine, CA 92714 


Part 9 EQ 

Works With 


PRICE 

78X8955 (128K) 

PS/2 26 


$ 1900 

1057035 (512K) 

PS/1 


$ 7900 

1067036 (2MB) 

PS/1 


S 299 00 

30F5348 (512K) 

30/286 


$ 4900 

30F5360 (2MB) 

30/286 


S 139 00 

6450603 (1MB) 

50Z, 55SX, 70-EG1. 70-121. P-70 

$ 7900 

6450604 (2MB) 

50Z, 55SX. 70-EG1. 70-121. P-70 

$ 139 00 

6450608 (2MB) 

70-A21, A61.B21. 

B61 

$ 14900 

34F2933 (4MB) 

55SX. 65SX. 55LS, 65LS, 34F3077 

$ 329 00 

6450375 (1MB) 

80-041 


$ 119 00 

6450379 (2MB) 

80-111,311 


$ 199 00 

6451060 (4MB) 

80-A21, A31, A61 


$ 469 00 

6450902 (2MB) 

90,95 


$ 229 00 

6450128 (4MB) 

90,95 


$ 499 00 

6450605 (2-8MB) 

70.80 


$ 399 00 

34F3077 (2-16MB) 

70.80 


$ 499 00 

6450609 (2-16MB) 

50, 50Z, 55SX, 60. 65SX 

$ 419 00 

comPAa r 



Model 

Memory Added 

Part «EQ 

PRICE 

OP 386/33, 486/25. 

2MB MOOULE 

115144-001 

$ 159 00 

33 & Systempro 

SMB MOOULE 

116561-001 

$1.069 00 

DP 386/20e, 20. 

1MB BOARD 

113644-001 

$ 159 00 

& 25e. 25 

4MB BOARD 

113645-001 

$ 409 00 


1MB MOOULE 

113131-001 

$ 109 00 


4MB MOOULE 

113132-001 

$ 319.00 

DP 3068/16 

1MB BOARD 

113633-001 

$ 159.00 


4MB BOARD 

113634-001 

$ 409 00 


1MB MODULE 

113646-001 

$ 10900 


4MB MOOULE 

112534-001 

$ 319 00 

DP 286N, 386N 

1MB MOOULE 

118689-001 

$ 99 00 

& 386SX/20 

2MB MOOULE 

118689-001 

$ 14900 


4MB MODULE 

118690001 

$ 459 00 


OK BOARD 

118700-001 

$ 99 00 

DP 386/16 

1MB BOARD 

108069-001 

$ 279 00 


2MB BOARD 

108069W/71 

$ 399.00 


4MB BOARD 

108070-001 

$ 599 00 


8MB BOARD 

108070-W/72 

$ 899 00 

SEC 




Model 

Memory Added 

Part • EQ 

PRICE 

Powermate SX Pius 

1MB BOARD 

APC-H850E 

$ 279 00 


2MB BOARD 

& APC H851E 

$ 479 00 


4MB BOARD 

APC-H852E 

$ 759 00 


SMB BOARD 

& APC-H853E 

$1.299 00 

Powermate SX/20 



Call 

Powermate 386/20 

2MB BOARD 

APCH655E 

$ 499 00 

Powermate 386/26 

2MB BOARD 

APCH655X 

$ 499 00 


8MB BOARD 

APC-H656X 

$1,399 00 


SMB BASEBOARD 

APCH657X 

$1.44900 

Powermate 386/25S 

2MB KIT 

OP-4104103 

$ 249 00 


8MB KIT 

OP-410-5202 

$ 699 00 

Power male 386/33E 

2MB MODULE 

OP-410-5101 

$ 379.00 


486/25E 


• Apple' 


Model 

Memory Added 

Part It EQ 

PRICE 

MAC Classic 

1 -3MB BO 

M636 ILL/A 

$ 119 00 


2MB KIT 

M0514LL-A 

$ 109.00 

MACIIci, Itsi 

1MB KIT 

M0291LLA 

$ 79 00 

MACIIs* 

2MB KIT 

M0514LL-A 

$ 199 00 

MACIIci, list 

4MB KIT 

M0292LL-A 

$ 229 00 

MACIIs 1 

8MB KIT 

M0513LL-A 

$ 799 00 

MACIIci llsi 

16MB KIT 

No # Available 

$1,099 00 

MACIIfx 

4MB KIT 

M0376LLA 

$ 24900 


16MB KIT 

No # Available 

$1.199 00 

MAC SF, SE30, 

4MB KIT 

M02707 

S 229 00 


Plus. II. Ilex. Ilx 



Model 

Memory Added 

Part t> EQ 


PRICE 

BRAVO 486/25 

2MB SIMM 

500718-004 

$ 

229 00 

PREMIUM 386SX/16, 

1MB MODULE 

500780-003 

$ 

89 00 

SX20 & 386/25. 33 

4MB MODULE 

500780-004 

$ 

499 00 

PREMIUM 386C, 

8MB KIT 

1MB KFT 

500510-007 

$ 

89 00 

WKST & BRAVO 

4MB KIT 

500510-000 

$ 

279 00 

PREMIUM 286 

Fast ram 

512-2MB BD 

BMHM401 

$ 

289 00 

Fast ram Kit 

512 UPGRADE 

500510-001 

i 

55 00 

Adv Fastram 

2-8MB BD 

500565-001 

$ 

629 00 

Adv Fastram Kit 

2MB UPGRADE 

500510-002 

$ 

139.00 

PREMIUM 386 

1MB KIT 

500510003 

$ 

89 00 


4MB KIT 

500510004 

$ 

299 00 


CHIPS 


STANDARD SIMMS 

DRAM 


Part* 


PRICE 

Part* 

PRICE 

256 X 8-10 

$ 

1700 

1 X 1-10 

$ 5.50 

256 X 9-10 

$ 

1800 

1 X 1-80 

$ 5.75 

256 X 9-80 

$ 

1900 

1 X 1-70 

$ 6.00 

256 X 9-70 

$ 

21 00 

256-10 

$ 1 85 

1 X 8-10 

$ 

50 00 

25680 

$ 195 

1 X880 

$ 

50.00 

256-70 

$ 220 

1 X 9-10 

$ 

55 00 

256 X 4-10 

$ 550 

1 X 9-00 

$ 

54.00 

256X4-80 

$ 600 

1 X 9-70 

S 

58.00 

4464-10 

$ 2 20 

4X9-80 

$ 239 00 

4464-80 

$ 2 50 

4X8-80 

$ 219.00 

4164-10 

$ 2 00 


LASER PRINTER MEMORY 


Model 

Memory Added 

Part«EQ 

PRICE 

H P LASERJET IIP, 

iii. mo 

1MB MOOULE 
2MB MODULE 
3MB MODULE 
4MB MOOULE 

H33474B 

H33475B 

H33476B 

H33477B 

$ 85.00 
$ 139 00 
$ 189.00 
$ 239 00 

H P LASERJET II. IID 

1MB MODULE 
2MB MOOULE 
4MB MOOULE 

H334430 

H33444B 

H334458 

$ 85.00 

$ 13900 
$ 239.00 

H P DESKJET 

256K MOOULE 



IBM 4019. 4019c 

1MB MOOULE 
2MB MOOULE 

3 5MB MODULE 

1039136 

1039137 

1038675 

$ 149 00 
$ 189.00 
$ 275.00 

OK. LASER 400 

1MB MOOULE 
2MB MOOULE 

70014701 

70015801 

S 179 00 
S 249 00 

OKi LASER 800. 820 

1MB MOOULE 
2MB MOOULE 
4MB MOOULE 

70016501 

No * Available 
No • Available 

$ 179 00 
$ 249 00 
$ 359 00 

PANASONIC 4450 

1MB MODULE 

KXP440 

$ 190 00 

PANASONIC 4420, 
4450i 

1MB MOOULE 
2MB MOOULE 
4MB MOOULE 

KX443 

KX441 

No » Available 

$ 169 00 
$ 219 00 
$ 329 00 

CANON LBP-4 

1MB MOOULE 
1M8 EXP 

S63-2240 

S6a 2230 

$ 189 00 
$ 189 00 

CANON LBP-8II 

1MB BOARD 

2MB BOARD 

4MB BOARD 

S63-1300 

S63 1880 

No 4 Available 

$ 99 00 
$ 149 00 
$ 269 00 

APPLE 

LASERWRITER 

1MB KIT 

4MB KIT 

M600S 

M6006 

$ 8900 
$ 299 00 

EPSON EPL6000 

2MB MODULE 
4MB MODULE 

IBS401 

IB401/4 

$ 199.00 
$ 329 00 

Tl MICROLASER 

1MB MODULE 

2559810-8001 

$ 89 00 

TOSHIBA 

PAGE LASER 6 

2MB MOOULE 
4MB MODULE 


$ 219 00 
$ 349 00 

QMS PS410 

1MB UPGRADE 
2MB UPGRADE 
4MB UPGRADE 

2600090-903 

2600090-902 

2600090-901 

$ 169 00 
$ 229 00 
S 349 00 


LIFETIME WARRANTY 
ON ALL MODULES 


MATH CO-PROCESSORS mm 
Cyrix WlIT 

(Up to 50% taster than Intel) (Up to 50% faster than Intel) 


Part# 

PRICE 

Part# 

PRICE 

83S87-16 

$ 259 00 

2C87-8 

$ 149 00 

83S87-20 

$ 279 00 

2C87-10 

$ 159 00 

83DB7 16 

$ 269 00 

2C87 12 

$ 179 00 

83087-20 

$ 299 00 

2C87-20 

$ 229 00 

8308725 

$ 369 00 

3C87SX 16 

$ 249 00 

83D87-33 

$ 459 00 

3C87SX-20 

$ 269 00 

Callfor 


3C87-20 

3C87-25 

$ 289 00 
$ 359 00 

Intel Pnces 

3C87-33 

$ 449 00 


LAPTOP MEMORY 

MnM MamorfAMad Pan a EQ PRICE 


TOSHIBA 

T1000SE, XE 

I MB KIT 

PC14-PA8311U 

$ 199.00 

& 2000SX 

2MB KIT 

PC14-PA8312U 

$ 279.00 

T1200XE 

4MB KIT 

8MB KIT 

2MB KIT 

PC-RAB306U 

$ 649 00 
$1,099.00 
$ 169 00 

T1600 

2MB KIT 

PC8PA8302U 

$ 16900 

T3100SX 

2MB KIT 

PC 15-PA8306U 

S 169 00 


4MB KIT 

PC15-PA8310U 

$ 449.00 

T3100 

2MB KIT 

PC9PA8341U 

$ 189.00 

T3200SX 

2MB KIT 

PC12-RA8307U 

$ 189 00 


4MB KIT 

PC12-PA8309U 

$ 449 00 

13200 

3MB KIT 

PC6PA7137U 

$ 279 00 

T5100 

2MB KIT 

PC7PA8301U 

$ 169.00 

T5200. 5200C, 

2MB KIT 

PC10-PA8313U 

$ 169.00 

8500 

8MB KIT 

PC10-PA8313U 

$ 999.00 

comma 

Portable III 

Modem/interlace 

10780*001 

$ 89 00 


0-6MB BD 

107011-001 

S 189 00 


512 KIT 

107331 001 

$ 39 00 


?MB KIT 

107332-001 

S 129 00 

Portable 386/20 

Modem/Interlace 

107707-001 

S 89 00 


1MB KIT 

107651-001 

S 239 00 


4MB EXP 

1076534X51 

$ 699.00 

Portable LTE286 

1MB BOARD 

117061 001 

$ 129 00 


2MB BOARD 

117081-002 

$ 179 00 


4MB BOARD 

117061 003 

$ 699 00 

Portable LTE386S/20 

1MB BOARD 

121125-001 

$ 349 00 


4MB BOARD 

1211254X52 

$ 999.00 

SLT/288 

1MB BOARD 

1102354501 

$ 15900 


4MB BOARD 

110237-001 

$ 699 00 

SLT/386 

1MB BOARD 

118303-001 

$ 169 00 


2MB BOARD 

118304-001 

$ 309 00 


4MB BOARD 

118305-001 

$ 699.00 

SEC 

Prospeed SX/20 

1MB BOARD 

PC-43-21 

$ 289 00 

4MB BOARD 

PC 43 22 

$ 679 00 

Prospeed 286. 

1MB BOARD 

PC-21-21 

$ 289 00 

386SX/16 

2MB BOARD 

PC-21-26 

$ 459 00 


4MB BOARD 

PC-21-22 

$ 679 00 

Prospeed 386 

2MB CARD 

PC-31-21 

$ 459 00 

8MB CARD 

PC-31-22 

$1,399 00 

Supersport Sx 

2MB ALPHA 

ZA-180-86 

$ 279 00 

2MB BETA 

ZA-100-87 

S 279 00 


2MB EXP 

ZA-180-64 

$ 279 00 

Skmport 286e 

2MB CARD 

ZA-180-64 

$ 279 00 

4MB CARD 

ZA-180-71 

S 699 00 

Turbospon 386e 

1MB BOARD 

ZA-3034-ME 

$ 249 00 

4MB BOARD 

ZA-3034-ME/4 

$ 599 00 

OTHER LAPTOPS 

MAC Portable 

1MB BOARD 

M0248 

$ 239 00 


2M8 BOARD 

M0248/2 

$ 699 00 


3M8 BOARD 

M0248/3 

$ 699 00 


4MB BOARD 

M0248/4 

$1,199 00 

AST Executive 

1MB SIMM 

5008144X51 

$ 109 00 

Notebook 

4MB SIMM 

500814-003 

$ 599.00 

SHARP PC-6220 

1MB BOARD 

CE-621B 

$ 169 00 

Notebook 

Ti Travel mate 2000 

1MB BOARD 

256803445001 

$ 189.00 

Everex Tempo Lx 

2MB MODULE 

PCA4X5053-00 

$ 399 00 

Panasonic CF 170.270 

1MB CARD 

CF-BA165 

$ 249 00 


We Stock Memory for 99% of the 
Available Computers & Printers 
Ask for Upgrades not Listed 
We Will Match or Beat any 
Legitimate Advertised Price. 

We Carry Floppy Drives. 

Orders: 1-800-726-2477 Ext 200 


TERMS: 

1 . We accept PO s from universities, government agencies, and qualified firms. 

2. MC. VISA, COD. prepay and approved P.O.s only. 

3. We accept international orders. 

4. We accept orders through the Fax 

5. 15% restocking fee on returns within 30 days. No refunds after 30 days. 

6 . No software return. 

7. All prices are final after sale. 

Trademarks are registered with their respective companies. Prices are subject to change. 
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EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Page # Inquiry # 


A 

Access Technology, 171 
Acer America. 25 

Adobe Systems, S11,325 1208 

Advanced Logic Research, 

36, 199, 255, 282 1036 

1075 
1172 

Advanced Micro Devices, 10, 36 


Agfa Compugraphic, 325 
Alcorn, 74 1308 

Aldus, 325 

Alliant Computer Systems, 

231,255 1035 

Amazing Computing, 124 
American Association for 
Artificial Intelligence, 139 
American Megatrends, 255 1037 

American Mitac, 255 1036 

Amkly Systems, 25 
Aox, 255 1039 

Apache Group, 25 
Apple Computer, 25 t 42,124, 
139,151,357 1165 

1167 
1226 

Applied Engineering, 68 1299 

Apricot in Canada, 255 1040 

Arche Technolog ies. 89,255 1041 

1149 

Artel Informal ca, 89 1155 

ASG.86 1283 

AST Research, 36.107, 282 1076 

1173 

Astronomical Research Network, 

BB 1284 

Asymetrix, 151 1227 

AT&T, 124, 139,245 


AT&T Computer Systems, 255 1042 
Atari, 124 



Beame & Whiteside, 25 


Beame & Whiteside, 25 
Bitstream, 311 1209 

Blue Sky Software, 80 1273 

Blyth Software. 151 1228 

Borland International, 25,52, 89, 
139, 151,171,301 1157 

1170 
1206 
1229 


Bowers Development, 139,151 1230 
B rown-Wa i gh Ru bl i sh ing ,89 1159 
Buick, 153 

Bureau of Electronic Pubfishing, 369 


C 

Cadillac, 153 


California Institute of 
Technology, 199 
Candlelight Software, 151 

1231 

Canon, 25 

CaseWorks, 151 

1232 

Cheetah Computer Systems, 
89 

1150 

Chinon America. 369 
Chisholm, 70 

1302 

Chorus International, 153 
Chrysler, 153 

Claris, 139,151 

1233 


Club American Technologies, 
36 

CMS, 151 

Cogent Research, 255 
CogiTech, 66 

Colenta America, 369 
Commodore Amiga, 151 
Commodore Business 
Machines, 124 

Compaq Computer, 25,107, 
255 

CompuAdd, 25 

Computer Associates, 171 
Computer System Architects, 
255 

Computer^ si on, 305 

Control Data, 25,199 

Convex, 255 

Corel Systems, 89 

Corollary, 199 

1174 

1234 

1043 
1288 

1235 

1044 

1045 
976 

1046 
1154 

D 


DacEasy, 171 


Data General, 255 

1047 

Datapoint, 255 

1048 

Datapro Research, 25 


Dataquest, 124 


Dataworld, 282 

1077 

Defense Advanced Research 


Projects Agency, 231 


Dell Computer, 25 


Delta Tao Software, 258 

1401 

DFM Systems, 66 

1290 

Diamonex, 25 


Digital Communications Associates, 

74 

1307 

Digital Equipment, 25,139,199. 

209, 255 

1049 

Digital Research, 89,124 ,151 

! 1152 


1236 

Digltaik, 151 

1237 

DMA, 107 

1224 

E 


Easel, 139,151 

1238 

Echelon, 153 

1105 

Echelon Development, 139, 


151 

1239 

EE International Computer, 


255 

1050 

Electronic Arts, 258 

1402 

Encore Computer, 219, 255 

1051 

Ergo Computing, 25 


Eureka, 70 

1304 

Everex Systems, 25, 255, 262 

1052 


1070 

Excel Software, 80 

1274 

Extended Systems, 74 

1310 


F 

Ferrari, 153 
Ford, 153 
FormaiSoft, 171 
FTP Software, 25 
Fujitsu, 10,25 


G 

Gage Appl i ed Scie n ces, 70 1305 

GCC Tech notogles, 67 1292 

General Motors, 153 
Genesis Integrated Systems, 

67 1293 

GenSoft Development, 151 1240 

GeoWbrks.151 1241 

Glockenspiel, 139 

Grabert, 66 1279 

Great Lakes Business Forms, 

70 1303 

Grid Systems, 262 1079 

Gupta Technologies, 139,151 1243 


H 

Hams, 10 

Hercules Computer Technology, 

258 1403 

Hewlett-Packard, 25, 52,124,139, 
151,311,325,351 1168 

1210 
1244 

Hitachi, 25 

Hitachi Sales Corp. of America, 369 


I 

IBM, 25,139,151,343 1146 

1245 

IBM Japan, 25 
IGC, 25 

] mage Com m un i cations, 78 1312 

ImageSoft, 151 1246 

Information Resources, 171 
Informix Software, 171 
Integrated Computer Solutions, 
139,151 1247 

Intel, 10,25,36.39.245 1156 

Intel Multiprocessor Consortium. 
196, 245 

Intel Scientific Computers, 

231,255 1053 

IntelliCorp. 139,151,351 1160 

1248 

Intel II Link, 82 1278 

InterCon, 25 
Interlink, 25 

1X1,139,151 1249 


J 

Jensen & Partners International, 139 
JPI, 151 1250 


K 

Klnesix, 88 1285 

Knowledge Garden, 139,151 t 
351 1161 

1251 

Kobuta, 25 


L 

Laboratory Technologies, 88 1286 

Language System s, 89 1153 

Laser Magnetic Storage 
International, 369 


LaserMaster Technologies, 3511162 
Leading Technology, 66 1291 

Lexington Software Design, 

139.151 1252 

Liberty Systems, 369 

Loc us Com put ing, 25. 343 1147 

Logitech, 139.151 1253 

Lotus Development, 25,124,171 

M 


Massachusetts General Hospital, 

351 


Mathematics, 258 

1404 

Matsushita, 25 


Maxis, 89 

1156 

MCAE Technologies, 305 

977 

MDBS, 151 

1254 

Megahertz, 78,107 

1221 


1311 

Meiko Scientific, 255 

1054 

Mercury Computer Systems, 


255 

1055 

Micro Solutions Computer 


Products, 369 


Microformatic U S.A., 52,151 1171 


1255 

Micronics Computers, 107 

1222 

Microrim, 82 

1277 

Microsoft, 25, 139,151, 


171,209 

1256 

MicroWky, 255 

1056 

MIPS Computer Systems, 25 


MIT, 351 


Mitsubishi, 25 


Motorola, 153 


Mozart Systems, 139,151 

1257 

Mylex, 255 

1057 

N 


NCR, 25, 245, 294 

1205 

Ncube, 255 

1056 

NEC, 25 


NEC Technologies, 369 


Net Frame Systems, 255 

1106 

Next, 25,151,297 

1207 


1258 

Nippon Denso. 153 


Nissan, 153 


NKK. 25 


Northgate Computer Systems, 25 

Noveil, 107, 363 

1223 

NSTL's Commercial Test 


Division. 171 


Nth Graphics, 86 

1281 

Numonics, 258 

1400 

O 


Oki Electric, 25 


Okidata, 245 


Olivetti, 25, 245 


Open Software Foundation, 


124,139,151 

1259 

Oracle, 25, 343 

1148 

Orange Micro, 68 

1301 

Oregon Advanced Computing 

Institute, 199 


Outbound Systems, 357 

1164 
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P 

Pacific Image Communications, 


74 1309 

Parallan Computer, 255 1107 

ParcPIace Systems, 80 1272 

Parsytec, 255 1059 

Patton Electronics, 78 1313 

Personal Computer Open 
Architecture Developers Group, 25 
PH6 Technologies, 68 1300 

Phar Lap Software, 25 
Philips, 25 


Phoenix Technologies. 25 
Pioneer Communications of 
America, 89 1151 

Precision, 82,151 1260 

1276 

Prime, 25 

ProtoView Development. 151 1261 

Pyramid. 25 


Q 

Quantum, 25 

Quarterdeck Office Systems, 

25.107,124,151 1262 

Queen’s University at Kingston, 199 



Raima, 139,151 1263 

RasterOps, 258 1410 

Rational Systems. 25 
Reddy Information Systems, 25 
Reflection Technology, 25 
Relisys, 67 1294 

Rice University, 199 
Ricoh, 25 

Rockwell International, 153 
Ryan-McFarland, 139,151 1264 


S 

SAI Systems Laboratories, 66 1287 
Samna, 151 1265 

Samsung Information Systems 
America, 282 1080 

Sanyo, 25 

Sequent Computer Systems, 

255 1108 

Serius, 139,151 1266 

Sharp, 25 
Siemens Nixdorf 
Informationssystmes, 25 
Silicon Beach Software, 

139,151 1267 

Silicon Graphics, 25 
Sinper, 171 

SmethersBarnes, 139,151 1268 

Softdesk, 86 1280 

SoftWbrks International, 151 1270 

Solbourne Computer, 255 1109 

Sony, 25 

Sony Corp. of America, 369 
Sony Microsystems, 124 
Spinnaker Software, 151 1211 

Stanford University, 209,219 
Stony Brook Software, 139,151 1212 

Strategic Studies, 89 1160 

Sumitomo, 25 

Sun Microsystems, 25,124, 
139,151.351 1213 

SuperMac Technology, 258 1405 

Symantec. Symantec, 139,151 1214 

Symbolics, 351 


T 

Tandberg Data, 67 1296 

Tandem, 25 

Tektronix, 258 1411 

Tense Lectronix, 82 1275 

Texas Instruments, 25,153, 282, 

351 1081 

TGV, 25 

The Gunakara Sun Systems, 

139,151 1242 

The Network Connection, 78 1314 

The Santa Cruz Operation, 25 
The Softbridge Group, 139, 

151 1269 

The Software Organization, 80 1271 
The Whitewater Group. 

139,151 1217 

Thinking Machines. 231.245 
Time Arts, 258 1406 

Topologix, 255 1116 

Torque Computer, 255 1110 

Toshiba, 25,107,153, 369 
Toshiba America Information 
Systems, 66 1289 

Toyota, 153 

Transtech Parallel Systems, 231 
Tricord Systems, 255 1111 

Truevision, 258 1407 

1412 


U 

U-Lead Systems, 351 1163 

Unisys. 245, 255 1112 

University of California at 
Berkeley, 219,363 
University of Illinois at 
Urbana-Champaign, 209 
University of Toronto, 219 


University of Wisconsin-Madison, 
219 

Unix System Laboratories, 151 1215 
Unix Systems Laboratory, 25 
USL, 245 


V 

Varian Research Center, 25 
Vector Systems, 86 1282 

Ventek, 68 1298 

VideoLogic, 67 1295 

Visual Edge Software, 139,151 1216 


W 

Wacom, 258 1413 

Wang Laboratories. 25 

Weitek, 25 

Western Digital. 209 

WinSoft, 151 1218 

WordPerfect, 171 

World Institute on Disability, 416 

Wyse Technology, 255 1113 


X 

Xerox, 124 

Xircom, 107 1225 

XVT Software, 139,151 1219 


Z 

Zedcor, 258 1408 

Zenith Data Systems, 25,52,107, 
255,369 1114 

1169 

Zeny Computer Systems, 68 1297 

Zortech, 139,151 1220 


A Message 
T o Our 
Subscribers 

"C ROM TIME TO TIME WE 
make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


EVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 

Hightstown, NT 08520 R'ii* 
J ifnil 
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4*1 

MQTORQIA/UDS. 

80IS-11 


COMPUTER/BYTE BOOK CLUB 

328A-B 

638 

HSS. 

eeso-3 

452 

MOTOROLAJUDS 

S8I&-11 

* 

COMputerjbyte book club 

329 

141 

H . CO COMPUTER PRODUCTS 

401 

453 

MSE LTD (MASHCV) 

*615-3* 

410 

CONCORD COMPUTER CORP 

BBlS-41 

142 

H CO COMPUTER PRODUCTS 

461 

264 

MYLEXCORP 

323 

411 

CONCORD COMPUTER COHP . 

BBIS-41 

143 

|0M WORKSTATIONS 

18,17 

205 

MYLEXCORP . 

323 

77 

CONTROL VISION 

396 

144 

1BM-G RAPHICS SOFTWARE 

27 

583 

MYODA.INC . 

88MW-11 

■ 

COPIA INTERNATIONAL . 

346 

145 

1C EXPRESS. 

396 

564 

MYODA.INC 

66MW-11 

78 

COREL SYSTEMS CORPORATION 49 

441 

1-COM/IDIOM A 

861S-7B 

593 

MYODA.INC. 

BBNE-19 

79 

COREL SYSTEMS CORPORATION 49 

17* 

IIYAMA . 

321 

594 

MYODA.JNC 

60NE-19 

60 

COREL SYSTEMS CORP 

293 

146 

IMS. 

384 

454 

M TRADE (UK.) LTD 

8015-29 

81 

COREL SYSTEMS CORF 

293 

147 

IME. 

384 

208 

NANAO . 

149 

92 

CORTEX CORPORATION 

244 

639 

IMPLEMENTS , 

8S5CM8 

207 

WANAG 

149 

83 

COVOX . 

385 

14B 

IN GEN 10 . 

134 

208 

NANTUCKET.. 

2*4 

84 

covox . 

3*5 

149 

INTEGRAND RESEARCH CORP 

262 

377 

NATIONAL DESIGN 

380 

85 

CTX INTL 

21* 

150 

INTEGRATED INFO TECH 

181 

378 

NATIONAL DESIGN. 

3*0 

86 

CTX INT'L ... 

216 

151 

INTEGRATED INFO TECH 

161 

• 

NATIONAL INSTRUMENTS IBiS-BDC-O 

97 

CURTIS.tNC . 

3M 

1S2 

INTEL 

176,179 

209 

NATIONAL INSTRUMENTS 

cm 

88 

CYSEX {INT'L) 

77 

153 

INTEL . 

176,176 

210 

NATIONAL INSTRUMENTS 

370 

59 

CYBEX 

346 

154 

INTEL 

247 

211 

NCI 

368 

90 

CYRIX 

166 

155 

INTEL .,.. 

247 

212 

NEC MONITORS. 

12+13 

91 

QACEASY.JNC 

195 

156 

INTEL , , 

66,97 

213 

NEVADA COMPUTER. 

391 

564 

DATATRANS SYSTEMS 

98NE-9 

157 

INTEL 

96,97 

214 

NEW MEDIA GRAPHICS CORP 

240 

565 

DATATFLANS SYSTEMS 

MNE-fl 

15* 

INTEL CORP 

378 

455 

NEWQEN SYSTEMS CORP 

BUS-33 

631 

DATATH.ANS SYSTEMS 

BBSO40 

442 

INTERQUAD . . . . 

89JS-5S 

456 

NEWGEN SYSTEMS OORP 


632 

DATATRANS SYSTEMS 

6650-10 

159 

INVISIBLE SOFTWARE 

348 

215 

NEWPORT SYSTEMS 

333 

425 

DATAVISEON AG 

66IS-75 

160 

IQ TECH 

37* 

216 

NOHAU CORPORATION 

394 

92 

DELL {N A ) 

CIJ. t 

161 

IOMEGA CORP 

238,239 

217 

NORAD CORPORATION 

271 

555 

DERBYTECH COMPUTERS 

mw -26 

1*2 

IOMEGA CORP , 

238,239 

219 

NORAD CORPORATION 

271 

556 

DERBYTECH COMPUTERS 

88MW-26 

163 

IRWIN MAGNETICS .... 

265 


NORTHGATE ., 

101 

633 

DERBYTECH COMPUTERS 

88SO-24 

646 

ISLAND SYSTEMS 

8*30-17 

* 

NOHTHGATE 

162,163 

834 

DERBYTECH COMPUTERS 

BBS 0*24 

641 

ISLAND SYSTEMS 

8830-17 

219 

NORTHGATE 

164.165 

94 

DIGITAL DECISION SERVICES 

366 

443 

IXIITO .. , .. 

8815-26 

226 

NORTHGATE 

166,107 

95 

DIGITALK 

21 

164 

JAMEGQ ... 

256.257 

221 

NORTHGATE ... 

tM 

96 

DISTRIBUTED PROCESSING TECH 347 

444 

JC INFO SYSTEMS 

6613-23 

222 

NOVA 

253 

99 

DISTRIBUTED PROCESSING TECH 347 

6 

JOR MICRODEVICES 

410,411 

* 

NRI/MCGRAW-HILL 

200A-B 

426 

DISTRIBUTED SOFTWARE LTD 

BBIS-34 

7 

JDH M 1CHODEVICES. 

416,411 

617 

N$TL 

88PC-11 

166 

DIVERSIFIED COMPUTER SYS 

396 

1*5 

JDR MICRODEVICES 

37* 

223 

NU M EGA TECHNOLOGIES 

313 

161 

DOLCH COMPUTER SYSTEMS 

.47 

166 

JEMINI ELECTRONICS 

398 

224 

OAKLAND GROUP, INC . 

324 

427 

DOWTY COMMUNICATIONS 

8*13-5 

1*7 

JENSEN 5 PARTNERS 

303 

565 

OFM COMPUTER SYS , INC, 

S8MW-15 

426 

DR. HUGGLE 4 PARTNER 

SBIS-48 

169 

K&M ASSOCIATES 

396 

566 

QNTRACK COMPUTER SYS 

BBMW-1U 

429 

DSS INNOVATIVE ELECT 

B6IS-BB 

170 

KEA SYSTEMS LTD . 

65 

567 

QNTRACK COMPUTER SYS 

68 MW-16 

436 

EAST COAST SOFTWARE LTD 

B8IS-9 

445 

KEYCRAFT 

881S-70 

595 

ONTRACK COMPUTER SYS 

8BNE-18 

557 

EASTERN SYSTEMS 

BBMW-13 

* 

KILA. 

393 

596 

ONTRACK COMPUTER SYS 

88NE-19 

5*5 

EASTERN SYSTEMS 

88NEH4 

396 

KNAPCO 

336 

616 

QNTRACK COMPUTER SYS 

88PC^14 

477 

EkZO CORP. 

B6IS-16 

387 

KNAPCO . 

. 336 

619 

ONTRACK COMPUTER SYS 

88PC-14 


ELEX INTERNATIONAL 

46 

171 

KNOWLEDGE GARDEN 

339 

*44 

ONTRACK COMPUTER SYS 

68SO-29 

162 

ELEX INTERNATIONAL 

.S3 

172 

LAGUNA CONVERSION SYS 

393 

B45 

ONTRACK COMPUTER SYS 

BBSO-ZD 

431 

ELEX INTERNATIONAL 

8BIS-15 

173 

LAHEY. 

326 

225 

OPENETWORK , 

26* 

164 

ELEXOR 

3BB 

304 

LANDMARK/SUPERSOFT 

365 

226 

OPTIGUEST . 

289 

■ 

ELONEX 

BBIS-51 

174 

LINK COMPUTER 

394 

227 

OPTIGUEST . 

269 

165 

ERGO COMPUTERS 

40,41 

176 

LINK COMPUTER. 

394 

392 

OPTIGUEST. 

330 

106 

ESIX SYSTEMS 

.91 

177 

LOGICAL DEVICES. 

. 393 

393 

OPTIGUEST. 

. 338 

432 

ETAP INFORMATION TECH 

WIS-53 

179 

LOGICAL DEVICES 

393 

228 

OVERLAND DATA . . 

364 

433 

EUTRON 

OBIS-12 

396 

LOGICAL DEVICES 

. 393 

597 

O'REILLY 8 ASSOCIATES,INC . 

88NE-20 

167 

FALCO DATA PRODUCTS 

163 

397 

LOGICAL DEVICES 

393 

598 

O'REILLY * ASSOCtATES,INC 

88NE-20 

434 

FAST ELECTRONIC 

98IS-58 

179 

LOGITECH . 

55 

229 

PACIFIC COMPUTER 

62 

108 

FIRST COMPUTER SYS .INC 

395 

160 

LOGITECH 

55 


PACIFIC DATA PRODUCTS 

295 

109 

FIRST COMPUTER SYS, .INC 

385 

* 

LOTUS DEVELOPMENT CORP 

16881,189 

230 

PANASONIC MONITORS. 

29 

116 

FIRST SOURCE INTERNATIONAL 395 

448 

loyaltv founder etrprse CO 

6815-07 

231 

PAFLA SYSTEMS 

161 

111 

FIRST SOURCE INTERNATIONAL 395 

566 

LUCKY COMPUTER CO , 

88MW-3 

232 

PATTON & PATTON 

369 

112 

FIRSTMARK TECHNOLOGIES 

371 

581 

LUCKY COMPUTER CO 

8SMW-3 

233 

PC COMPUTER RENTAL 

39D 

113 

FlRSTMARK technologies 

371 

569 

LUCKY COMPUTER 00 

86NE-7 

234 

PC TECHJNC 

206 

114 

FLYTECH TECHNOLOGY 

. 79 

596 

LUCKY COMPUTER CO 

88NE-7 

235 

PERCEPTIVE SOLUTIONS JNC 

325 

117 

FOX SOFTWARE. 

1*1"123 

613 

luckycomputeroo 

96PC-1 

230 

PERCEPTIVE S0LUT10NS.INC, 

326 

376 

FTP SOFTWARE, INC (INT L) 

76 

614 

LUCKY COMPUTER CO 

80PC-1 

237 

PERISCOPE CO .THE. 

327 

380 

FTP SOFTWARE, INC {INT L) 

78 

642 

luckycomputeroo 

*8*0-5 

236 

PERISCOPE CO,,THE. 

327 

556 

FUJIYAMA U5A.1NC . 

68MW-7 

*43 

LUCKY COMPUTER CO 

88S 0-5 

239 

PERISOL TECHNOLOGIES 

384 

559 

FUJIKAMA USA,INC ... 

flflMW-7 


MANCHESTER EQUIP CO S8N 

E-24A-B 

249 

PINNACLE MICRO 

. 01 

131 

G P DIGITAL.INC 

396 

591 

MANCHESTER EQUIP CO 

86NE-24 

250 

PINNACLE MICRO 

81 

132 

G P DIGITAL.INC 

386 


MARK WILLIAMS 

67 

251 

PKWARE INC 

2Q6 


G2S. 

8BIS-71 

Iff 

mathsoft.inc. 

316 

2*2 

PLUS DEVELOPMENT 

135 

635 

GALACTiCOMM 

BflSO-7 

192 

MAYNARD ELECTRONICS, INC 

111 

253 

POPKIN SOFTWARE 

185 

838 

GALACTICOMM 

8050-7 

183 

MAYNARD ELECTRONICS, INC.. 

111 

254 

pot flans international, inc 

253 

116 

GALACTICOMM. INC 

398 

194 

MEASUREMENT 8 CNTRL PROD 

160 

255 

PRENTICE HALL PUBLISHERS 

160 

435 

GAMMA PRODUCTIONS 

8613*14 

185 

MEASUREMENT * CNTRL PROD 

16* 

,250 

PROCOMP USAJNC 

39B 

• 

GATEWAY 2006 

24A-D 

447 

MECADATA 

*615-36 

467 

PROGRAMMERS ODYSSEY 

68IS-16 

120 

G COM,INC 

396 

448 

MEGADATA. 

8815-36 

257 

PROGRAMMER S PARADISE 

03 

123 

GENERIC SOFTWARE 

309 

19* 

MEGASOFT.INC 

390 

2*6 

PROGRAMMER S PARADISE 

64,6* 

436 

GENFTEC.INC 

8815-62 

187 

MEGATEL COMPUTER TECH 

290 

* 

PROGRAMMER'S SHOP 

27B-2B1 

437 

GEN 1 TEC, INC. 

eats-62 

188 

MEMRELCORP . 

263 

2*9 

PFtOTECH MARKETING. 

26* 

438 

GETRONICS .. 

66IS-38 

199 

MEMRELCORP 

263 

250 

PSEUDOCORP 

388 

476 

GFK HAMBURG 

8815-74 

615 

MFtawarf 

BBPC-3 

2*1 

PUISSANCE INC . 

. 394 

124 

GLENCO ENGINEERING 

340 

19* 

MICRO SOLUTIONS COMP PROD 372 

240 

QUATECH . 

374 

439 

GLOCKENSPIEL . 

88 IS* 20 

562 

MICROCOM COMPUTERS 8BHW-17 

241 

QUA TECH. 

374 

125 

GREENVlEW .,. 

. . .90 

592 

MICROCOM COMPUTERS 

88NE-11 

242 

QUA TECH .. 

374 

126 

GREG LEWIS PRODUCTIONS 

252 


MICROCOMPUTER MKTS CNCL 

488 

243 

QUATECH 

374 

127 

GREG LEWIS PRODUCTIONS . 

.... 252 


MICROCOMPUTER MKTQ CNCL 

8*50-22 

244 

QUATECH . 

374 

440 

GREY MATTER , 

8SIS-71 

191 

MfCROGRAFX.INC 

291 

245 

QUATECH 

374 

567 

GROUP 1 SOFTWARE 

BBNE-2Z 

193 

MCROPRESS . 

... 372 

240 

QUATECH . 

374 

596 

GROUP 1 SOFTWARE 

66NE-22 

194 

MICROPRESS 

872 

247 

QUATECH . 

374 

611 

GROUP 1 SOFTWARE 

8BPC-16 

195 

MICROPROCESSORS UNLTD 

394 

246 

QUATECH 

374 

812 

GROUP 1 SOFTWARE. 

99PCT16 


MICROSOFT 

6.9 

264 

GUALSTAR . 

393 

126 

GTEK ... 

367 


MICROSOFT. 

_ 19 

205 

QUANTUM SOFTWARE SYS LTD 

103 

129 

GTEK. 

387 

- 

MICROSOFT. 

72 73 

266 

QUANTUM SOFTWARE SYS LTD 

16® 


404 BYTE* JUNE 1991 

















































































































































































































To get further information on the products advertised in BYTE, fill out the reader 
service card by circling the numbers on the card that correspond to the inquiry 
number listed with the advertiser. This index Is provided as an additional service 
by the publisher, who assumes no liability for errors or omissions. 


Inquiry No. Page No. 

267 QUAftmftOECK.22,23 

266 R & 8 ELECTRONICS 366 

269 RADIO SHACK.CIV 

270 RAIMA 69 

<56 RAIMA CORPORATION . 8BIS-19 

271 RAENSQW 93 

272 RAINBOW.93 

■ REASONABLE SOUmONS 00J5-8OA-0 

566 REASONABLE SOLUTIONS 66MW-S 

599 REASONABLE SOLUTIONS B6NE-13 

620 REASONABLE SOLUTIONS 66PC-7 

547 REASONABLE SOLUTIONS B0SD-9 

273 RECOGNITA CORPORATION 126 

274 ROLAND DIG ITAL 229 

275 ROLAND DIGITAL.229 

276 HOSE ELECTRONICS 296 

277 AGYKOflE.192 

276 SAFESQFT SYSTEMS 396 

569 SAIN T CROIX COMPUTERS B BMW-1 
379 SAINT CROW COMPUTERS 66MWM 

640 SAINT CROIX COMPUTERS 33SO-1 

649 SAINT CROEX COMPUTERS 8950-1 

459 SALFORD SOFTWARE MRKTNG LTD aSIS-32 

469 SAMPO TECHNOLOGY CORP BSI5-4S 

279 SANTA CRUZ OPERATION 71 

* SCOOP EAST 08NE-A.B 

600 SCOOP EAST SSNE-1 

266 SEOUITER SOFTWARE 300 

291 SILICON SHACK.396 

* SMALL COMPUTEH BOOK CLUB 216A-B 

* SMALL COMPUTER BOOK CLUB . . . 217 

462 SMART LUCK SOFTWARE 96IS-72 

264 SNW COMPUTERS 6 ELECT.329 

' SOFTUNE 99CS-43 

265 SOFTWARE SECURITY. INC.331 

296 SOFTWARE SPECTRUM 193 

267 SOLA E LECTRIC 106 

298 SOLNETICS 389 


Inquiry No. Page No. 

299 SPECIALIZED PRODUCTS.376 

290 SPECIALTY DEVELOPMENT CORP 175 

291 SPECIALTY DEVELOPMENT CORP 177 

292 SPECTRUM 342 

363 SPIRAL SOFTWARE 344 

293 SPSS ISO 

294 STAC ELECTRONICS 13S 

293 STAC ELECTRONICS 139 

296 STATSOFT 215 

571 STB SYSTE MS .INC ... B8HTW-9 

572 STB SYSTEMS. INC &6MW-9 

601 STB SYStEMS.INC . . 88NE-15 

902 STB SYSTEMS, INC 99NE-15 

621 STB SYSTEMS. INC BBPC-5 

822 STB SYSTEMS ,1NC -99PC-5 

650 STB SYSTEMSJNC B8SO-1 5 

651 STB SYSTEMS .INC _ 0050-15 

652 STERLING TECH .INC 96SO-21 

653 STERLING TECH..INC BB5D-21 

297 STONY BROOK SOFTWAHE 225 

286 STONY BROOK SOFTWARE 225 

299 SUMMAGRAPHICS. 30* 

366 SUMMAGRAPHICS 304 

301 SUMMAGRAPHICS. 304 

362 SUNTEX NATIONAL 195 

393 SUNTEX NATIONAL 195 

463 SURAH 96IS-76 

464 SWFTE 3NT L BBJS-25 

468 SWFTE.INT L 88JS-25 

305 TALKING TECHNOLOGY 394 

308 TANOON COMPUTER.50,51 

307 TANGENT 39 

466 TEAC.- ■ BBIS-79 

309 TECHNOLOGY PCWEF ENT 364 

467 TECHPOWER CO . LTD 0015-36 

309 TEKTRONIX 59 

310 TEKTRONIX SB 

311 TEUCQN 227 


Inquiry Ho. Page No. 

312 TEST TECHNOLOGY 390 

314 TEXAS INSTRUMENTS 159 

313 Texas instruments 307 

* TEXAS MICROSYSTEMS 56A-B 

315 TEXAS MICROSYSTEMS 56,57 

603 THE NETWORK CONNECTION 98NE^5 

316 THE SOFTWARE LINK .349 

317 THE SOFTWARE LINK 349 

469 TOP-LINK COMPUTER 8BIS-40 

321 TOSHIBA AMERICA INFO SYS_03-65 

316 TOSHIBA (NA} 76,77 

319 TOSHIBA (NA}.. .. 78,77 

323 TOUCHBASE SYSTEMS 92 

46fl TP ENTERPRISE LTD 66IS-54 

326 TRANS ERA _ 198 

327 TRANS ERA 199 

470 TRIANGLE DIGITAL SEFEV LTD BBlS-70 

328 TRIBAL MICROSYSTEMS 388 

329 TRIBAL MICROSYSTEMS 368 

339 TRIBAL MICROSYSTEMS 399 

331 TRIDENT MICROSYSTEMS 277 

332 TRI-STAR. . . 7 

333 TRUEVISION, INC 265 

334 TRUEVISION,INC.265 

335 TULIN CORPORATION 308 

336 TWIN COM.119 

363 TWIX INTERNATIONAL CORP 396 

337 ULTIMA ELECTRONICS CORP.3B4 

339 UNICORN 397 

471 UNICCTTTECHNOLOGY CORP B0IS-42 

472 UNIPALM. Q6IS-2 

473 U NITED HITECH CORP 86IS-37 

340 UNIVERSAL MEMORY. 386 

341 UNIVERSAL MEMORY 386 

" UN1XWORLD . . 360A-B 

' UNIXWOPLD . 361 

342 UPGRADES.ETC 383 

474 UP-SAFE IND CORP B6IS-5C 


I nqitlry No, Page No. 

473 USA SOFTWARE flSIS-27 

573 VDS INTERNATIONAL 88MW-10 

374 VDS INTERNATIONAL . . . . 00MW-19 

654 VDS INTERNATIONAL 66SO-23 

655 VDS INTERNATIONAL BBSO-23 

345 VENTUHASQFTWARE.INC 103 

346 VERBATIM 61 

347 VERBATIM 51 

346 VERMONT CREATIVE SOFTWARE .31 

349 VERMONT CREATIVE S/W 207 

356 VIDEX ..*.3M 

351 VIDEX . 366 

352 VESTA MICROSYSTEMSJNC 160 

353 VISTA MICROSYSTEMS.INC.160 

354 VLEERMUIS SOFTWARE RES 249 

355 VOGON ENTERPRISES LTD 398 

476 V.&S. 8815-31 

356 WACOM 310 

* WATCOM PRODUCTS. INC. 75 

389 WESTERN TELEMATIC 112 

380 WESTERN TELEMATIC 112 

361 WIESEMANN8THEIS 396 

362 WINTEK .390 

364 XEC PRODUCTS 147 

395 XEC PRODUCTS 147 

366 XELTEJt. .393 

369 ZEOS INTERNATIONAL 296A-H 

373 ZGRTECHJNC .33 

385 ZOFTTECH.INC 203 

374 ZYLAB CORPORATION 216 

375 ZYlJte CORPORATION . . 216 

367 Z-WQRLD 390 

368 Z-WORLD. 390 


* Correspond directly with company. 
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Steven M. Vito, Associate Publisher/V.P. of Marketing, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 
Arthur Kossack, Eastern Advertising Director, Two Prudential Plaza, ISO North Stetson Ave-, Chicago, IL 60601, tel, (312) 616-3341 
Jennifer L. Bartel, Western Advertising Director, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, tel. (214) 701-8496 
Liz Cayman, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, tel, (603) 924-2518 


NEW ENGLAND 

ME. NH. VT, MA, Rl, CT\ ONTARIO 
CANADA & EASTERN CANADA 
Dan Savage (617) 8604344 
Pairkia Payne 1603) 924-2654 
McGraw-Hill Publications 
29 Han well Avenue 
Lexington, M A 02173 
FAX: (6171 860-6999 

EAST COAST 
NY. NYC. Nl, DE. PA 
Kim Norris (312} 512-2645 
Arianc Casey (212) Si2-2368 
Patricia Payne (603) 924-2654 
McGraw-Hill Publications 
1221 Avenue of the Americas— 

28th Fluor 

New York. NY 10020 
FAX: (212)512-2075 

.SOUTHEAST 

NC. SC GA, FL, AL, TN, VA, 

MS, AR. LA, DC, MD. WV, KY 
John Y. Sdiiiin (404) 843-4782 
Patricia Payne (603) 924-2654 
McGraw-Hill Publication], 

4|7Q Ashford-Dunwoody Road 
Suite 520 

Atlanta, GA 30319 
FAX: (404) 252-4056 


MIDWEST 

IL. MO, K5, TA. ND, SD, MN, 

WL NE, IN, MI. OH 
Kurt Kelley (312)616-3328 
MaryAnn Goutditm (603) 924-2664 
McGraw -Hill Publications 
Two Prudential Plaza 
ISO Not lb Stetson Ave. 

Chicago* IL 60601 
FAX'. (312)616-3370 

SOUTHWEST, 

ROCKY MOUNTAIN 
CO. OK. TX, 

Alison Keenan (214) 2014149* 
Bany Echavania (603) 924-2574 
McGraw-Hill Publications 
14850 Quorum Drive 
Suite 380 
Dallas, TX 75240 
FAX: (214) 99I -62W 

NORTH PACIFIC: San Francisco 
NORTHERN CA, OR, JD, MT, 
WV, NORTHERN MV 
Roy I, Kops (415) 954-9728 
McGraw-Hill Publications 
425 Battery Sircei 
San Franci&co, CA 94111 
FAX: (415) 954-9786 


NORTH PACIFIC: Campbell. CA 
SILICON VALLEY. HI. WA. AK, 
w ca k a nA 

Bill McAfee (408) 879-0381 
Leslie Hupp (408) 879-0381 
McGraw-Hill Publications. 

1999 South Bascom Ave. 

Suite #210 

Campbell, CA9500E 
FAX: (408) &77 9067 

SOUTH PACIFIC: Los Angclcs + CA 
LOS ANGELES COUNTY, AZ. 
NM T SOUTHERN NEVADA 
Alan El Faye 1213) 4*0-5243 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 
3333 Wilsbirc Boulevard #407 
Las A ngeleji, CA 90010 
FAX: (213)480-5249 

SOt/TH PACIFIC: Costa Mesa, CA 
CA ORANGE COUNTY, 

SAN DJEGO COUNTY, UT 
Ron Cordek (714) 753-8141) 

Jonathan Shwycf (603) 924-2665 
McGrav. 1 Hill Publications 
15635 Alton Parkway 
Suite 290 
Irvine, CA 927(8 
fiXX ■{714)753-8147 


BYTE BITS (2x3) 

Mark Stone (603) 924-2695 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 

The Buyer’s Mart (1x2) 

Joseph Mu be (603) 924-2*56 
BYTE Publications 
One Phoenix Mill f-arw » 
Peicrtwinugh, NH 03458 

Regional Advertising 
Brian Higgins (603) 924-2651 
Barry Echnuam* (603> 924-2574 
Larry Levine {603) 924-2637 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 
Ed Ware (603) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 

James Bail (683)924-2533 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Catalog Showcase 
BYTE Inter nation nl Direct 
Response Postcard* 

Ellen Perham (603) 924-2598 
BYTE Fabliau ions 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Peterborough, NH Office 
Inside Sales FAX: 603 924-2683 
Advertising FAX: 603-924-7507 


International Advertising Sales Staff: 

Uwe Kretzschmar, European Advertising and Marketing Manager* BYTE Publications, 

McGraw-Hill Publishing Co., Wimbledon Bridge House, One Hartfieid Road, Wimbledon, London, SWT9 3RU, England, Td: 44 81 543 1234, Fax: 44 81 540 3833 


GERMANY, SWITZERLAND, 
AUSTRIA 

Uwe Kretz&chmai (44 81 545 6263) 
UNITED KINGDOM 
Roz Wcyman (44 81 545 6269) 
McGraw-Hill Publishing Go. 
Wimbledon Bridge House 
One Hartfidd Road 
Wimbledon. London SW19 3RU 
England 

Tel: 44 81 543 1234 
FAX: 44 31 5403333 
TELEX: 892191 

BENELUX 
Ellen Parriedc 
Balcnburg 103 
3437 AB Nicuwcgein 
The Neiherlamls 
Tel: 31 34 02 49496 
FAX: 31 34 0237944 


FRANCE, ITALY 

Zenu Coupe, Amanda Blavkclt 
A-Z International Sales Ltd. 
70 Chalk Farm Road 
London NWl SAN 
England 

Tel: 4471284 3171 
FAX: 44 7] 2843374 

ISRAEL 

Dan Ehrlich 

Ehrlich Communication 
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ZORTECH.INC. 

203 

971 

IBM/MSDOS - SPREADSHEETS 


43 

BALER SOFTWARE 

192 

954 

IBM/MSDOS - UTILITIES 

8 

313R/ELTD 

119 

46 

BLACK 4 WHITE INT'L 

236 

64 

CASEWORKS 

141 

65 

CASEWORKS 

141 

416 

CLARION SOFTWARE 

88IS-45 

417 

CLARION SOFTWARE 

88IS-45 

• 

COPIA INTERNATIONAL 

346 

91 

DACEASY.INC . 

195 

95 

DIGITALK 

21 

379 

FTP SOFTWARE.INC (INT'L) 

76 

380 

FTP SOFTWARE.INC (INT'L) 

76 

125 

GREENV1EW 

90 

640 

ISLAND SYSTEMS 

88SO-17 

641 

ISLAND SYSTEMS 

88SO-17 

171 

KNOWLEDGE GARDEN 

339 

304 

LANDMARK/SUPERSOFT 

365 

224 

OAKLAND GROUP.INC 

324 

225 

OPENETWORK 

295 

251 

PKWARE.INC 

206 

267 

QUARTERDECK 

22,23 

280 

SEQUITER SOFTWARE 

300 

312 

TEST TECHNOLOGY 

390 

342 

UPGRADES,ETC 

393 

955 

OTHER APPLICATIONS— 


Business Office 

449 

MKS. 

88JS-13 

464 

SWFTE.INT’L . 

88IS-25 

465 

SWFTE.INT’L 

88IS-25 

956 

OTHER APPLICATIONS— 


Scientific/Technical 

106 

ESIX SYSTEMS 

91 

191 

MICROGRAFX.INC 

291 

957 

OTHER APPLICATIONS— 


Miscellaneous 

443 

IXI LTD. 

88IS-26 

• 

MICROWAY 

359 

464 

SWFTE.INT’L 

88IS-25 

465 

SWFTE.INT’L 

88IS-25 


Inquiry No. Page No. 

958 OTHER APPLICATIONS— 


Word Processing 


374 

ZYLAB CORPORATION 

216 

375 

ZYLAB CORPORATION 

216 

959 

OTHER-CAD 

191 

MICROGRAFX. INC 

291 

960 

OTHER - CROSS DEVELOPMENT 

609 

BUZZWORDS INT'L 

88PC-15 

120 

GCOM.INC. 

396 

639 

IMPLEMENTS 

S8SO-18 

158 

INTEL CORP 

376 

169 

K&M ASSOCIATES 

398 

279 

SANTA CRUZ OPERATION 

71 

349 

VERMONT CREATIVE SOFTWARE 207 

961 

OTHER-LAN 

427 

DOWTY COMMUNICATIONS 

88IS-5 

962 

OTHER-LANGUAGES 

440 

GREY MATTER 

88IS-71 

167 

JENSEN & PARTNERS 

303 

963 

OTHER- 

UTIUTES 

64 

CASEWORKS 

141 

65 

CASEWORKS 

141 

125 

GREENVIEW 

90 

964 

EDUCATIONAL/ 


INSTRUCTIONAL 

10 

ABACUS 

241 

11 

ABACUS 

241 

• 

BYTE BACK ISSUES 

352 

• 

BYTE BACK ISSUES 

88IS-56 

414 

BYTE BITS 

881 $-76 

• 

BYTE CARD DECK 

88NE-17 

• 

BYTE SUB MESSAGE 

358 

• 

BYTEWEEK/NEWSLETTER 

337,409 

• 

COMPUTER/BYTE BOOK CLUB 

328A-8 

• 

COMPUTER/BYTE BOOK CLUB 

329 

616 

MICROSOFT CORPORATION 

88PC-13 

• 

MICROSOFT SYS JOURNAL 88IS-80A-B 

• 

NRl/MCGRAW-HILL 

200A-B 

597 

O’REILLY & ASSOCIATES.INC 

88NE-20 

598 

O’REILLY & ASSOCIATES. INC 

88NE-20 

• 

SMALL COMPUTER BOOK CLUB 216A-B 

• 

SMALL COMPUTER BOOK CLUB 217 

• 

UNIXWORLD 

360A-B 

• 

UNIXWORLD 

361 

361 

WIESEMANN & THE IS 

396 

965 

MAIL ORDER/ 


RETAIL 

12 

ADD ON AMERICA 

388 

551 

ALPC 

88MW-18 

552 

ALPC 

88MW-18 

18 

AMERICAN ADVANTECH 

393 

19 

AMERICAN COMPUTER TECH 

399 

20 

AMERICAN COMPUTER TECH 

399 

27 

AMT,INT’L 

392 

408 

ANN & ANTHONY (DAI) 

88IS-78 

29 

ANNABOOKS 

376 

30 

ANNABOOKS 

.376 

34 

AUTOMATED COMPUTER 

242,243 

35 

AUTOMATED COMPUTER 

242,243 

38 

AVOCET SYSTEMS,INC 

393 

41 

B&B ELECTRONICS 

376 

42 

B&C MICROSYSTEMS 

389 

• 

BUYERS MART 

377-383 

422 

COMPUCLASSICS 

88IS-6 

423 

COMPUSAVE 

88IS-64 

74 

COMPUTER FRIENDS 

354 

424 

COMPUTER QUICK 

88IS-52 

75 

COMPUTERLANE 

397 

92 

DELL (N A.) 

Ctl.l 

555 

DERBYTECH COMPUTERS 

88MW-20 

556 

DERBYTECH COMPUTERS 

88MW-20 

633 

DERBYTECH COMPUTERS 

B8SO-24 

634 

DERBYTECH COMPUTERS 

88SO-24 

100 

DIVERSIFIED COMPUTER SYS 

390 

429 

DSS INNOVATIVE ELECT 

88IS-68 

• 

ELONEX 

B8IS-51 

110 

FIRST SOURCE INTERNATIONAL 395 

111 

FIRST SOURCE INTERNATIONAL 395 

558 

FUJIKAMA USA, INC 

88MW-7 

559 

FUJI KAMA USA,INC 

88MW-7 

440 

GREY MATTER 

88IS-71 

130 

GUI CLEARINGHOUSE 

353 

139 

HOME SMART COMPUTING 

396 

145 

1C EXPRESS . 

398 

146 

IME 

384 

147 

IME 

384 

160 

10 TECH 

376 

164 

JAMECO 

256,257 

165 

JDR MICRODEVICES 

376 

6 

JDR MICROOEVICES 

410,411 

7 

JDR MICROOEVICES 

410,411 

169 

K&M ASSOCIATES 

398 


Inquiry No. Page No. 


386 

KNAPCO 

336 

387 

KNAPCO 

336 

560 

LUCKY COMPUTER CO 

88MW-3 

561 

LUCKY COMPUTER CO 

88MW-3 

589 

LUCKY COMPUTER CO 

88NE-7 

590 

LUCKY COMPUTER CO 

88NE-7 

613 

LUCKY COMPUTER CO 

88PC-1 

614 

LUCKY COMPUTER CO 

88PC-1 

642 

LUCKY COMPUTER CO 

88SO-5 

643 

LUCKY COMPUTER CO 

88SO-5 

• 

MARK WILLIAMS 

87 

186 

MEGASOFT.INC 

390 

562 

MICROCOM COMPUTERS 

88MW-17 

592 

MICROCOM COMPUTERS 

88NE-11 

• 

MICROCOMPUTER MKTGCNCL 400 

195 

MICROPROCESSORS UNLTD 

394 

• 

MITCH HALL ASSOCIATES . 

88 SO-11 

563 

MYODA.INC 

88MW-11 

564 

MYODA.INC 

88MW-11 

593 

MYODA.INC 

8BNE-19 

594 

MYODA.INC 

88NE-19 

213 

NEVADA COMPUTER 

391 

• 

NORTHGATE 

161 

• 

NORTHGATE 

162,163 

219 

NORTHGATE 

164,165 

220 

NORTHGATE 

166,167 

221 

NORTHGATE 

168 

229 

PACIFIC COMPUTER 

62 

255 

PRENTICE HALL PUBLISHERS 

106 

457 

PROGRAMMERS ODYSSEY 

88IS-10 

257 

PROGRAMMER'S PARADISE 

63 

258 

PROGRAMMER'S PARADISE 

64,65 

• 

PROGRAMMER'S SHOP 

278-281 

458 

RAIMA CORPORATION 

88iS-19 

568 

REASONABLE SOLUTIONS 

88MW-5 

599 

REASONABLE SOLUTIONS 

88NE-13 

620 

REASONABLE SOLUTIONS 

88PC-7 

647 

REASONABLE SOLUTIONS 

88SO-9 

• 

REASONABLE SOLUTIONS 88IS-80A-B 

569 

SAINT CROIX COMPUTERS 

88MW-1 

570 

SAINT CROIX COMPUTERS 

88MW-1 

648 

SAINT CROIX COMPUTERS 

8BSO-1 

649 

SAINT CROIX COMPUTERS 

88SO-1 

284 

SNW COMPUTERS & ELECT 

328 

• 

SOFTLINE 

88IS-43 

289 

SPECIALIZED PRODUCTS 

376 

652 

STERLING TECH.,INC 

88SO-21 

653 

STERLING TECH.,INC 

88SO-21 

308 

TECHNOLOGY POWER ENT 

384 

338 

UNICORN 

387 

473 

UNITED HITECH CORP 

88IS-37 

340 

UNIVERSAL MEMORY 

386 

341 

UNIVERSAL MEMORY 

386 

475 

USA SOFTWARE 

88IS-27 

573 

VDS INTERNATIONAL 

88MW-19 

574 

VDS INTERNATIONAL 

88MW-19 

654 

VDS INTERNATIONAL 

88SO-23 

655 

VDS INTERNATIONAL 

B8SO-23 

354 

VLEERMUIS SOFTWARE RES 

249 

369 

ZEOS INTERNATIONAL 

296A-H 

966 

MISCELLANEOUS 

9 

3M. 

15 

14 

AK SYSTEMS 

394 

• 

BYTE IDRC 

88IS-66 

415 

BYTE PUBLICATIONS 

88IS-80 

82 

CORTEX CORPORATION 

244 

• 

MICROCOMPUTER MKTG CNCL 88SO-22 

233 

PC COMPUTER RENTAL 

390 

• 

SCOOP EAST 

88NE-A.B 

600 

SCOOP EAST 

88NE-1 

346 

VERBATIM 

61 

347 

VERBATIM 

61 


967 

ON-LINE SERVICES 

450 

BIX 

314,315 

• 

BIX 

370,387 

• 

BIX 

88IS-68 

• 

BIX 

88NE-14 

• 

BIX 

88SO-14 

• 

BIX (INT’L) 

345 

57 

BYTE PUBL/DEMOLINK 373 

72 

COMPUSERVE 

350 

635 

GALACTICOMM 

88SO-7 

636 

GALACTICOMM 

88SO-7 

441 

l-COM/IDIOMA 

88IS-78 

968 


OPERATING 



SYSTEMS 

421 

COMPEX INTERNATIONAL 88IS-72 

426 

DISTRIBUTED SOFTWARE LTD 88JS-34 

• 

MARK WILLIAMS 

87 

265 

QUANTUM SOFTWARE SYSTEMS LTD109 

266 

QUANTUM SOFTWARE SYSTEMS LTD109 

969 

RECRUITMENT 
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REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 


Remove this page or copy 
this page clearly and 
fax it to the number above. 

to you. 



Circle the numbers on 
Inquiry Card below which 
match the inquiry numbers 
assigned to items of interest 


□ 


Check off the answers to 
questions “A” through “E” 


9 


Print your name, address, 
and fax number clearly on 
the form. 



Fill out this coupon carefully. PLEASE PRINT. 


Name 


Title 


Company 


Address 


City 


State/Province Zip 


Country 

( ) _ ( ) 

Phone Number Fax Number 


A. What is your primary job 
function/principal area of responsibility? 
(Check one.) 

1 □ MIS/DP 

2 □ Programmer/Systems Analyst 

3 □ Administration/Management 

4 □ Salcs/Markcting 

5 □ Engineer/Scientist 

6 □ Other 

B. What is your level of management 
responsibility? 

7 □ Senior-level 

8 □ Middle-level 

9 □ Professional 

C Are you a reseller (VAR, VAD, Dealer, 
Consultant)? 

to □ Yes it □ No 


Dl What operating systems are you currently 
using? (Check all that apply.) 

12 □ PC/MS-DOS 

13 □ DOS + Windows 

14 □ OS/2 
is □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 

E. For how many people do you influence the 
purchase of hardware or software? 

18 □ 1-25 

19 □ 26-50 

20 □ 51-99 

21 □ WO or more 


MAY 1991 


Inquiry Numbers 1-495 Inquiry Numbers 496-990 Inquiry Numbers 991-1479 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 996 997 998 999 1000 1001 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

1035 1036 1037 1038 1039 1040 1041 1042 1043 1044 1045 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

1046 1047 1048 1049 1050 1051 1062 1053 1054 1055 1056 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 

78 

79 

80 

61 

82 

83 

64 

85 

86 

87 

88 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

1090 1091 1092 1093 1094 1095 1096 1 097 1098 1099 1100 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

1112 1113 1114 1115 1116 11171118 1119 1120 1121 1122 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

1134 1135 1136 1137 1138 1139 1140 1141 1142 11431144 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

11561157 1158 1159 1160 1161 1162 1163 1164 1165 1166 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

672 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

683 

684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

1178 1179 1180 1181 1182 1183 1184 1185 1186 1187 1188 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 1265 

276 

277 

278 

279 

260 

281 

282 

283 

284 

285 

286 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

1277 1278 1279 1280 1281 1282 1283 1284 1285 1286 1287 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

793 

794 

795 

796 

797 

798 

799 

800 

801 

802 

803 

1288 1289 1290 1291 1292 1293 1294 1295 1296 1297 1298 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

804 

805 

806 

807 

808 

809 

810 

811 

812 

813 

814 

1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 

1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

1321 1322 1323 1324 1325 1326 1327 1328 1329 1330 1331 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

848 

849 

850 

851 

852 

853 

854 

855 

856 

857 

858 

1343 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

1354 1355 1356 1357 1358 1359 1360 1361 1362 1363 1364 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 

1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

881 

882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

892 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

1387 1388 1389 1390 1391 1392 1393 1394 1395 1396 1397 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

1420 1421 1422 1423 1424 1425 1426 1427 1428 1429 1430 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

936 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

958 

959 

960 

961 

962 

963 

964 

965 

QAA 

967 

968 

1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 1463 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

969 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

1464 1465 1466 1467 1468 1469 1470 1471 1472 1473 1474 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

980 

981 

982 
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901 

902 

903 

904 905 

906 

907 

908 

202 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 922 

923 

924 

925 

926 

20 

928 

929 

930 

931 

932 

933 

934 

IB 

936 

937 

938 939 940 

941 

942 

•0 

944 

945 

946 

947 

948 

949 

950 

951 

952 

953 

954 

955 956 957 

958 

959 

960 

961 

962 

963 

964 

965 

966 

967 

968 

969 


Inquiry Numban M7-1479 

987 988 968 990 991 992 993 994 995 996 997 998 996 1000 1001 10021003 
1004 100510061007 1008 1009 10101011 1012101310141015101810171018 1019 1020 
1021 1022 1023 1024 1025 1026 1027 1028 10291030 1031 1032 1033 1034 1035 1036 1037 

1038 1030 1040 1041 1042 1043 1044 1045 1046 10471048 1048 1050 1051 1052 1053 1054 

1065 10561057 1058 1058 1060 1061 1062 1063 10641065 1066 1067 1068 1069 1070 1071 

10721073 1074 1075 1078 1077 107B 1079 1080 1081 1082 1083 1084 1065 1066 10871088 

1068 1090 1091 1092 1093 1094 1095 1096 1097 10961099 1100 1101 1102110311041106 
110611071108110811101111 1112111311141115111611171118111911201121 1122 
11231124112511261127 1128 1129 1130 1131 11321133 1134 1135 11361137 1138 1138 
11401141 1142114311441145 114611471148114911501151 11521153116411551158 
11571158115811601161 11621163 11841166116611671168116811701171 11721173 
11741175117611771176117911801181 118211831184 118611081187 118811891190 
1191 119211931194 119511961197 11961199 12001201 1202 12031204 1205 1206 1207 
1206 1209 1210 1211 1212 1213 1214 1215 1216 12171218 1219 1220 1221 1222 1223 1224 

1225 1226 1227 1228 1229 1230 1231 1232 1233 12341236 1238 1237 1238 1239 1240 1241 

1242 1243 1244 1246 1246 1247 1248 1249 1250 1251 1252 1253 1254 1255 125612571258 

1259 1260 1261 1262 1263 1264 1265 1266 126712881268 1270 1271 1272 1273 1274 1275 

1278 1277 1278 1279 1280 1281 1282 1283 1284 12851288 128712881289 1290 1291 1292 

12931294 1295 1296 1297 1298 1299 1300 1301 13021303 1304 13051306 1307 1308 1309 

1310 1311 1312 1313 1314 1315 1316 1317 1318 13191320 1321 1322 1323 1324 1325 1326 

1327 1328 1329 1330 1331 1332 1333 1334 133513361337 1338 1339 1340 1341 1342 1343 

1344 1345 1346 1347 1348 1349 1350 1351 1352 1363 1354 1355 1356 1357 1358 1359 1360 

1361 1362 1363 1364 1366 1366 1367 1368 1369 13701371 1372 13731374 13751376 1377 
1378 1379 1380 1381 1382 1383 1384 1366 1386 13871388 1369 1390 1391 1382 1383 1394 

1395 1386 1397 1396 1399 1400 1401 1402 1403 14041406 1406 1407 1406 1409 1410 1411 

1412 14131414 1415 1416 1417 1418 1419 1420 1421 1422 1423 1424 1425 1426 1427 1428 

1429 1430 1431 1432 1433 1434 1435 1438 1437 14381439 1440 1441 1442 1443 1444 1445 

1446 14471448 1449 1450 1451 1452 1453 1454 14551456 1457 14581459 1460 1461 1462 






















NO-RISK SUBSCRIPTION INVITATION 



YES Please start my one-year subscription to Byte. 
I can receive a subscription refund if I am ever 
dissatisfied. 

Payment method Charge my subscription to: 

I Visa J Access/Eurocard/Mastercard ; Amex 

Card No: | [ | I I I ] 1 

Expiry date_Signature:_ 

OR | I enclose payment now This is a renewal order 


Name_ 

(PLEASE PRINT) 
Address _ 


Code. 


Country_ 

Please allow 8-10 weeks for processing. Thank you. 

IB 16037 IB 16045 


</ Tick your 
subscription price 

One year subscription: 

12 issues plus free Annual 
IBM PC Issue. 

Please tick one box.: 


Fast Surface Delivery 

United Kingdom □ £29 
West Germany 


France 
Netherlands 
Switzerland 
Italy 

All other European 
countries 


□ 105 DM 

□ 350 FF 

□ 120 Guilders 

□ 88SFR 

□ 75,000 Lire 

□ SUS50 


Air Delivery 

United Kingdom D £41 

□ 147 DM 


West Germany 
France 
Netherlands 
Switzerland 
Italy 

All other European 
countries 


□ 500 FF 

□ 168 Guilders 

□ 123 SFR 

□ 105.000 Lire 

□ $11570 


PLACE 

STAMP 

HERE 


EVTE 

McGraw-Hill Information Services 
McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 


Attn: International Circulation Department 
































PLACE 

STAMP 

HERE 


Get 

BYTE 


EVTE 

McGraw-Hill Information Services 
McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 

Attn: International Circulation Department 


NO-RISK SUBSCRIPTION INVITATION $8 


EVTE 


YES Please start my one-year subscription to Byte. 
I can receive a subscription refund if I am ever 
dissatisfied. 

Payment method Charge my subscription to: 

! Visa | Access/Eurocard/Mastercard (Annex 

Card No: [_j | ■ __!_ 


Expiry date_Signature:_ 

OR; J I enclose payment now | J This is a renewal order 

Name_ 

(PLEASE PRIhTD 

Address _ 


_„_ Code_ 

Country_ 

Please allow 8-10 weeks for processing. Thank you. 

IB 16037 IB 16045 


</ Tick your 
subscription price 

One year subscription: 

12 issues plus free Annual 
IBM PC Issue. 

Please tick one box.: 

Fast Surface Delivery 

United Kingdom □ £29 

West Germany □ 105 DM 

France D 350 FF 

Netherlands □ 120 Guilders 

Switzerland □ 80 SFR 

Italy □ 75 r 000 Lire 

All other European 
countries □ 5US50 

Air Delivery 

United Kingdom □ £41 

West Germany □ 147 DM 

France □ 500 FF 

Netherlands D 168 Guilders 

Switzerland □ 123 SFR 

Italy □ 105,000 Lire 

AH other European 
countries □ $US70 


delivered 
to your 
door 
direct 
from the 
USA 

And get these 
extra benefits 

■ NO WAITING 

Why wait for others to finisl 
reading Byte? Have your 
own copy and be the first 
with the latest development 
and the newest products 

■ EARLY COPIES 

Receive Byte at the same 
time as readers in the USA. 
Or choose from Fast 
Surface Delivery—actually 
cheaper than news-stand 
prices. 

■ FREE BONUS 

Bytete famous Annual IBM 
PC Issue comes as a free 
extra. 

■ MONEY-BACK 
GUARANTEE 

Your subscription refunded 
if you are not totatly 
satisfied with Byte. 


Subscription rates outside 
Europe are available on 
request. Write to: 

Byte Subscriptions, 
McGraw-Hill House, 
Shoppenhangers Road, 
Maidenhead, 

Berkshire SLS 2QL. 
England. 

For direct ordering, call to the 
U K. at 44-628-23431 {ext. 223( 

































The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

-Xr - 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTE WEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 [in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


BV1E 


•JKU 


One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEM offers a money back guarantee if you are not completely satisfied. 


a YES! Sign me up as a subscriber to the Cream of the Crop, BYTE WEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard □ VISA 

□ Check enclosed Q Bill me 

Card # _ 

Exp_ 

Signature_ 


BVTEI 


One Phoenix Mill Lane 
Peterborough, NH 03458 


































Sl» 



ORDER TOLL-FREE 800-538-5000 



BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY __ 

lyiKVLC 

• TOLL-FREE TECH SUPPORT MSS!!! 


DYNAMIC RAMS 


YOUR MOTHERBOARD CONNECTION! 


4116-150 

T63B4X1 

tSOns 

16 

1,48 

4104-100 

0SS3E.X1 

t50ns 

16 

1.60 

4164-120 

65536x1 

120 ns 

16 

1.88 

4104-100 

65536x1 

tODns 

16 

1,90 

TMS4464-12 

65535x4 

t£0ns 

10 

3.48 

41256-150 

262144X1 

t5Dns 

16 

1,86 

41256-120 

262144x1 

120 rts 

10 

1.B8 

41256-160 

262144j(1 

tOOns 

16 

1.99 

41256-S0 

262144x1 

8 Dns 

10 

2.19 

414256-100 

262144x4 

tOOns 

20 

6-95 

414255-80 

262144*4 

80ns 

20 

7,96 

1MB-120 

1048576x1 

i20ns 

18 

0,89 

uwa-100 

1048570*1 

10OrtS 

10 

6,96 

IMB-00 

1048576*1 

80ns 

IS 

7,95 

1 NIB-70 

1046576x1 

70ns 

18 

0,95 

1MB-66 

1048576*1 

50ns 

18 

9-95 

SIMM/SIP MODULES MMm 

PART# 

SIZE 

SPEED 

FDR 

PRICE 

41256A9B-&d 

250Kx9 

00 ns 

SIMM/PC 

21,95 

421600A8B-10 

1MB x 8 

100 ns 

SIMM/MAC 

64-95 

421000A0B-16 

1 M0 x 9 

100 ns 

&l MM/PC 

54,95 

421O00A9B-0O 

1 MB x 9 

80ns 

51 MM.- PC 

69,95 

421U00A0B-06 

1 MB xB 

60ns 

SI MM,'PC 

09.95 

256Kx9SIP-80 

256KX9 

80ns 

SIP/PC 

21.95 

255KX9SIP-60 

250KX0 

60ns 

SIPIPC 

25.95 

1MBi9S|P-10 

1 MB * 3 

tOOns 

SIP/PC 

54.95 

1MBX9SIP-8Q 

1 MB x 9 

80ns 

SIP,'PC 

69.95 



MATH CO-PROCESSORS 


PART# 

SPEED 

PRICE 

0087 

E MHz 

69.95 

8087-2 

SMHa 

129-85 

0087-1 

10 MHz 

169.96 

BO 207-XL 

12 MHz 

199.05 

86387-16 

16 MHz 

359,96 

88307-20 

20 MHz 

399,05 

88387-25 

£5 MHz 

499.95 

BD 307-33 

33 MHz 

549,00 

803S7-SX 

16 MHz 

£99-95 

BD307-SX2G 

20 MHz 

300,05 



l€MHz MINI 386SX 

* NORTON St 15.3 * LANDMARK AT SPEED 20.8 

- USES 10MHZ INTEL B03865X CPU * EXPANDABLE TO 8MB ON 
BOARD ■ AMI BIOS - CHOOSE FAST 0 WAIT STATE OR 1 WAIT 
STATE FOH ECONOMICAL USE OF SLOWER HAM ■ FIVE 16-BIT 
AND THREE 9-SIT EXPANSION SLOTS« CHIPS 5 TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY (MEAT) CHIPSET 
■ SOCKETED FOR 9C397SX CO-PROCESSOR < £).&■ X 13" SIZE 
FITS IN MINI-286 AND FUEL-SIZE 266 CASES 

MCT-38GSX .. m ____*3M.95 

MCT-38eSX-20 20 MHZ VEHSION.. 3499.95 



25MHz CACHE 486 


*1995 



12MHz MINI 286 

* 199 ** 



CYRIX CO-PROCESSORS 


F MODULAR CIRCUIT TECHNOLOGY 


STATE-OF-THE-ART TO SAVE YOU LONGEVITY WORRIES' 
MANUAL 8 SOFTWARE GUIDE FULL 5-YEAR GUARANTEE! 
B3DB7-10 10 MHz ...$299.95 B3D87-33 33 MHz $543.00 

03DQ7-2O 20 MHz 319.95 83$B7-15 (5X) 16 MHz 269-95 
L 03QB7-25 25MHz419.35 B3S07-2O (BK) 20 MHz 


- NORTON St 14.0 - LANDMARK AT SPEED 15.9 

■ EXPANDABLE TO 4MB ON-BOARD USING SIMMS * FIVE 
19-BIT AND THREE 8-BIT SLOTS ■ 0.5" X 675* SIZE FITS 
MINF286 AND FULL-SIZE 286 CASES 

. MCT-M266-12 ......*199,95 


• LANDMARK AT SPEED 1141 

HIGH-PERFORMANCE MOTHERBOARD FOR C ADO am/CAE 
WORKSTATION, LAN SERVERS, MULTI-TASKING. MULTI-USER 
OR XENIX APPLICATIONS • INTEL 00485 CPU WITH INTERNAL 
MATH CO-PROCESSOR AND 8K CACHE ■ 128KB CACHE 
MEMORY ON BOARD ■ EXPANDABLE TO 10MB ON BOARD 
USING 1 MB X 9 SIMMS OR 256K X 9 SIMMS {0KB INSTALLED} 

* SOCKETED FOR WEITEK410? MATH CO-PROCESSOR ■ EIGHT 
16 BIT BUS SLOTS ■ AMI BIOS ■ SOFTWAHE SELECTABLE 
SPEEDS * FULLY COMPATIBLE WITH OS/2, NOVELL, DESQVlEW, 
XENIX. WINDOWS AND WINDOWS 3.6 

MCT-486MB25 25 MHZ VERSION....$1,995.00 

MCT-486MB33 33 MHZ {LANDMARK - 151 0) $2,495.00 

MORE MOTHERBOARDS... 

MCT-M366-25 25 mhz mini 386 ..*799.00 

MCT-C3S6-33 33 MHZ CACHE MINI 386.-.$1,299.00 

MCT-C3S£-2£ 25 MHZ CACHE MINI 300 $1,199.00 

MCT-3BBMBC-33 FULL SIZE 33MHZ CACHE 386 $1,195.00 

MGT-3B5 MB C-25 25 MHZ CACHE 300 ....... ..$999.00 

MCT-M285-2QN 20 MHZ 286 W/NEAT CHIPSET $369.95 

MCT-M286-16N 16 MHZ 285 W/NEAT CHIPSET . $289 95 

MCT-M286-12N 12 MHZ 286 WjNEAT CHIPSET .... *269.95 
MCT-TURBO-1f) iqmhzsqbb . S99.95 


UPRIGHT CASE 

$2499S 

■ FOR STANDARD. FULL SIZE AND 
MINI-MOTHERBOARDS 

* 250 WATT POWER SUPPLY 

* MOUNTS FOR 3 FLOPPY AND 
A HARD DRIVES 

* TURBO AND RESET SWrTCHES 

* SPEED DISPLAY. POWER, DISK LEDS 

* MOUNTING HAR DWAR E, FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100 .....$249.95 

MORE CASES... 

CASE-200 UPRIGHT HOLDS 11 DRIVES $499.95 

CASE-120 MINI-UPRIGHT W/200 WATT PS $199.95 

C ASE-70 FULL SIZE 206 STYLE CASE .......... . $69.95 

C ASE-SO MIN l-SLZE 280-STYlE CASE. $59.95 

CASE-FLIP FLIP-TOP 0008 STYLE CASE . $39.95 

CASE-SLIOE SLIDE TYPE SOea-STYLE CASE —... $39,95 
CASE-JR-2M MIN SIZE CASE WITH 200W PS —,.,*149,95 



PROTOTYPE CARDS 

8 


MCT'S MODULAR 
PROGRAMMING SYSTEM 



USE 1 SLOT TO PROGRAM EPROMS, , 


i. PALS A MORE! 


I PDS-0G1 


PS-135 

PS-150 

PS-200X 

PS-200 

PS-250 


135 WATT PS FOR BOSS (T10/22CV) $59.95 

150 WATT PS FOR 0000 {11M20V) $69.95 

200 WATT PS FOR 8088 {11 0/220V) .... $89.95 

200 WATT PS FOR 206G96 (1 T0/220V{ $89,95 

250 WATTPSFOR 286/388 (110/220^ *129-95 



PART# 

SEZE 

SPEED 

VHP 

PINS 

PRICE 

1 2718-1 

2048*0 

350ns 

25V 

£4 

4,95 

273 2A 

4090*0 

250ns 

21V 

24 

3.05 

2764 

8132x0 

450ns 

12.5V 

28 

3.95 

2764-256 

0102x0 

250ns 

12.5V 

28 

3.95 

2784-200 

8192x0 

200ns 

12.5V 

28 

4,49 

27128A-200 

16304x0 

200ns 

12.5V 

28 

4.95 

27258 

32700x8 

250ns 

12.5V 

28 

4.95 

27C256 

32760x0 

250ns 

12.5V 

20 

5.95 

27512 

65538x8 

250ns 

12.5V 

28 

5,95 

27C101-20 

131072x8 

200ns 

12.5 V 

32 

17.95 


8-BIT SOLDERLESS 8088 s „ OI - 
BREADBOARD WITH DECODE V9 

- ADDRESS DECODING LOGIC, DATA BUFFERING. 2 LSI CIR¬ 
CUITS FOR PROGRAMMABLE DIGITAL I/O & COUNTER TIMER 
FUNCTIONS ■ LOGICALLY GROUPED * ACCESSES ALL I/O 
SIGNAL CONNECTIONS ■ CLEARLY LABELLED BUS LINES 

- ACCEPTS UP TO 24 FOURTEEN-PIN ICS ■ ACCEPTS 9, 15, 
25 OR 37-PIN D-SUB CONNECTORS 

PDS-601 .......... *79.95 

PD5-600 ABOVE CARD WITHOUT DECODE.*49.95 

PDS-611 16 -BrT BUS BREADBOARD WITH DECODE $89.95 
PDS-61Q ABOVE CARD WITHOUT DECODE.$59.95 

MORE PROTOTYPE CARDS; 

PR-4 EPOXY GLASS LAMINATE WITH GOLD-PLATSD EDGE- 
CARD FINGERS AND SILK-SCREENED LEGENDS 

JQP-PR1 0-SIT WITH -5V AND GROUND PLANE. $27.95 

JOR-PR2 AS ABOVE, WITH I/O DECODING LAYOUT $29.95 
JDR-PR2-PK PR2 BUFFERING'DECODE PARTS KJl $8,95 
JDR- PR10 16-BIT WITH I/O DECODING LAYOUT $34.95 
JDR- PR10-PK P R10 BUFF ERENG/DECODE PARTS $12,95 
EXT-SC286 200 -COMPATIBLE EXTENDER CARD,,,,. $39.95 

DATARASEII EPROM ERASER S 39 9S 


\ 


HOST ADAPTOR CARD/CABLE S 29 9S 

■ UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD¬ 
ULES * SELECTABLE ADDRESSES PREVENT CONFLICTS 

MOD-MAC 

UNIVERSAL 
MODULE 



$ 499 95 


PROGRAMS EPROMS. 

EE PROMS. PALS. 0!-POLAR PROMS, 
0740 0 8751 SERIES DEVICES' 16V8 AND 
20V8 GALS (GENERIC ARRAY LOGIC) FROM 
LATTICE, NS. SGS * TESTS TtL 0 CMOS ICS: DYNAMIC 
AND STATIC RAM - LOAD DISK, SAVE DISK. EDIT, BLANK 
CHECK, PROGRAM, AUTO, READ MASTER, VERIFY 0 COM 
PARE - TEXTOOL SOCKET FOR .r-0’ WIDE ICS {0 40 PINS) 

MOD-MUP .........$499.95 

MOD-MUP-EA 4 UNIT ADAPTOR .. $99.95 


S 119 9S 


■ CONVENIENT POCKET-SIZE 3 
* ERASES ALL SIZES OF EPROM 
UP TO 4 AT A TIME 
- WALL PLUG POWER SUPPLY 

DATARASE II 




REQUEST OUR FREE 100-PG CATALOG 
FOR OUR ENTIRE DEVELOPERS UNE! 


EPROM MODULE 

■ PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS S 16KTQ 
1624K EEPRGMS ■ HEX TO OBJ CONVERTER ■ AUTO. 
BLANK CHECK.'PFtOGRAM'VERIFY ■ VPP 5. 12.5.12 75. 13, 2l 
0 25 VOLTS ■ NORMAL. INTELLIGENT, INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 

MOD-MEP.*.....*.$119.95 

MOD-MEP-4 4-eprom Programmer.. $169-95 

OTHER PROGRAMMING MODULES... 

MOD-MPL PAL PROGRAMMING MODULE.249,95 

MOD-MMP MICROPROCESSOR PROGRAMMER ... 179.95 

MO D-MIC DJGITAL. 1C a MEMORY TESTER 129.95 

MOD-MBF BI POLAR PROM PROGRAMMER -.259 95 

PAL DEVELOPMENT SOFTWARE 

ENTRY LEVEL GUPL PAL DEVELOPMENT KIT. 

MOD-MPL-SOFT 


TERMS: Mnunum urrier SlO.Oa. Forshipping 0 rianaling IncludeS5.UQ lor ground and $7 50 tor air Orders over 1 Ih and foreign orders may require additional shipping c,herQe$-r-conlad 
our Sales Dept for the .amount, CA residents must inc-ude applicable sales lax . Prices subject to change without notice. We are net responsible for typographical errors We reserve the 
nghi io limit quantities iu xl iq substitute manuiaesuriar. A'.l menjharvcfiEe subject to prior sales. A furl copy el our terms is available upon request Items pictured may only be reprasentaJlve, 
JDR. the JDh logo. JDR M.’Crodevices, and the MOT lego are registered trademarks ni JDR M iCRODEVtCES, INC. Modular Circuit TechncJcgy, Littletoot. MiniJoct and Superfoot are 
tradBmarfos oFJDR MIC'RODEVICES, INC C.dpvnbttt iflSi JDH MiCRODEVICES. 


410 BYTE ■ JUNE 1991 


Circle 6 on Inquiry Cord (RESELLERS: 7), 
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2233 SAMARITAN DRIVE, SAN JOSE CA 95124 


1 101-KEY 

_ j_» _ | [.luj 

!a±l E± 

LdjE22 


$6095 


101-KEY WITH 12 FUNCTION KEYS • 286/386/486 COMPATIBLE 

BTC-5339.....$69.95 

FC-3001 101-KEY, 12 F-KEYS & CALCULATOR $74.95 

BTC-5060 84-KEY WITH 10 FUNCTION KEYS —_$59.95 


2400 BAUD MODEM 

*89 95 


• 2400/1200/300 BAUD OPERATION 

• HAYES AT COMMAND SET COMPATIBLE • PROCOMM 
COMMUNICATIONS SOFTWARE • COM1 THRU COM4 

MCT-241_$89.95 

MCT-FAXM 2400 BPS INT. WITH FAX SEND. $119.95 


COLOR HAND 
SCANNER! *599^ 

• 400 DPI 16-COLOR DITHER MODE; 

200 DP116-SHADE GRAY-SCALE 

MODE • MONO MODE FOR B&W LINE _ 

ART AT 100. 200, 300 OR 400 DPI ^ 

• ZSOFT PC PAINTBRUSH VI PLUS 

CHS-4000 $599.00 

HS-3000 32 GRAY SCALE SCANNER W/PAINT $179.95 

OCR-SOFT CARETS OCR SOFTWARE. $99.95 

LOGITECH PRODUCTS 

LOGC9 SERIAL MOUSE___ $98.95 

LOGC9-P SERIAL MOUSE W/PAINTSHOW .... $109.95 

LOGC9-WIN SERIAL MOUSE W/WINDOWS 3 0 $149.95 

LOGB9 BUS MOUSE . $89.95 

LOGB9-P BUS MOUSE W/PAINTSHOW_ $104.95 

TRACKMAN SERIAL TRACKBALL. $99.95 

L TRACKMAN-B BUS TRACKBALL. $99.95 


VIVA 2400 BAUD MODEM 

$11095 


• 2400/1200/300 BAUD OPERATION • HAYES AT 
COMMAND SET COMPATIBLE • EXTENDED 
S-REGISTER PROGRAMMING • SPEAKER & 

2ND PHONE JACK • STD RS-232C INTERFACE 

VIVA-24E_$119.95 

VIVA-24MNP ERROR CORRECTING VERSION ... 
PCEM7296 INTEL 9600 BPS EXTERNAL MODEM 


.95 


$149. 

$599.00 


PROMETHEUS MODEMS 

PRO-96EF 9600 BPS EXTERNAL WITH FAX _ 
PRO-MAXI 2400 BPS INTERNAL W/9600 FAX 
PRO-241 2400 BPS INT WITH PROCOMM 

PRO-24MNP 2400 BPS INT W/ERROR CORR 
PRO-24EMNP 2400 BPS EXT W/ERROR CORR 
PRO-24E 2400 BPS EXTERNAL 

PRO-24ME 2400 BPS MINI-EXTERNAL .. 

PRO-EFXM-96 2400 BPS MINI EXT W/FAX SEND 


$679.00 

$199.95 

$99.95 

$129.95 

$159.95 

$139.95 

$109.95 

$169.95 


MONITORS 

NEC-MULTI-3D 9 649 

• 1024X768 RESOLUTION *.28MM DOT PITCH • COMPATIBLE 
WITH 8514A. SUPER VGA. APPLE MAC II, VGA. EGA & CGA 

NEC-MULT1-3D_$649.00 

JOR-MULTI 14' MULTISYNCH MONITOR . . $429.95 

CM-1440 SEIKO 14" DUAL FIXED FREQUENCY. $599.00 
CM-1450 SEIK014“NON INTERLACED VERSION $749.00 

VG A-MONITOR 14* VGA MONITOR. $379.95 

MONO-VGA 14- PAPERWHITE VGA MONITOR. $139.95 

EG A-MONITOR u“ EGA MONITOR... $339.95 

GM-1489 14“ SCREEN MONOCHROME $139.95 

MONO-SAMSUNG 12" FLAT SCREEN .. $129.95 

VGA-PKG 14" VGA MONITOR & CARD 640X480 RES $499.00 


1024X768 
VGA PACKAGE 

*599 fks-«s 


RELYSIS 9514 MONITOR 

• UP TO 1024 X 768 RESOLUTION 
•1:1 ASPECT RATIO AT 640 X 480 

& 1024 X 768 • 28 DOT PITCH 

• 14" NON GLARE SCREEN 

• VGA. EGA, CGA MDA. HGC COMPATIBLE 
1024 X 768 INTERFACE CARD 

• 8/16 BIT 8088/286/386/486 COMPATIBLE 

• 512K VIDEO RAM EXPANDABLE TO 1MB 

• AUTO MOOE SWITCHING • 256 COLORS FROM 262,000 

• WINDOWS 3.0 COMPATIBLE • INCL SOFTWARE DRIVERS 

VG A-PKG-1024+__$599.00 


[# MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 

1.44MB FLOPPY 
CONTROLLER 
$4095 


• 8088/286 COMPATIBLE 

• SUPPORTS 2 FLOPPIES 
(360K, 720K, 1,2MB & 1 44MB) 

• USER SELECT AS PRIMARY OR SECONDARY (3RD OR 4TH) 
FLOPPY 

MCT-FDC-HO_$49.95 

MCT-FDC-HD4 4 FLOPPY VERSION. $59.95 

MCT-FDC FLOPPY CONTROLLER. $29.95 

MCT-HDC HARD DRIVE CONTROLLER $79.95 

MCT-RLL RLL HARD DRIVE CONTROLLER. $89.95 

MCT-IDE IDE HARD DRIVE CONTROLLER. $39.95 

MCT-ESDI 16-BIT ESDI DRIVE CONTROLLER $149.95 


•m mu , 

SYSTEM DIAGNOSTICS CARD 


940*5 

• WORKS WHEN SOFTWARE CANNOT 

• 286/386/486 COMPATIBLE 



PLUG INTO SLOT, READ LED 
DISPLAY AND CHECK YOUR BIOS 
MANUAL FOR ERROR CODE 
• VIEW LEDS ON BOARD OR ON BACK-PANEL 

PCODE_ 


PCODE+ INCLUDES QA* VERSION 3 12 
MCT-EEMS 16-BIT EEMS CARD „_ 


..$49.95 

$69.95 


16-BIT FLOPPY/HARD 
CONTROLLER 


$140?$ 


..$149.95 

MCT-AEMS 16-BIT EMS CARD(USES 1MB DRAMS). $129.95 
MCT-AEMS-256 USES 41256 DRAMS $129.95 

MCT-EMS 8 BIT EMS CARD 2MB CAPACITY. $129.95 

MCT-RAM 8 BIT 576K RAM CARD. $49.95 


• 1:1 INTERLEAVE FOR 
IMPROVED PERFORMANCE 

• CONTROLS 2 HARD DRIVES 
AND 2 FLOPPY DRIVES 

• CONCURRENT OPERATION 
OF 1 FLOPPY/1 HARD DRIVE 

MCT-FAFH__ 

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER $199.95 

MCT-IDEFH IDE F/H CONTROLLER . $69.95 

MCT-SCSI-FH SCSI F/H CONTROLLER. $79.95 

MCT-IDEIO 16-BIT IDE MULTI I/O CARD . $89.95 

MCT-AIO 8-BIT 286/386 MULTI I/O CARD_ $59.95 

MCT-IO 8-BIT 8088 MULTI I/O CARD. $59.95 


8/16-BTT VGA 

$ 149 9S 


..$149.95 


• 8088 OR 286/386/486 PC COMPATIBLE • 800 X 600 IN 16 
COLORS • 256K VIDEO RAM • SUPPORTS ANALOG AND TTL 

MCT-VGA......$149.95 

MCT-VGA-8 8 BIT VERSION. $149.95 

MCT-VGA-1024 1024 X 768 VGA. $169.95 

MCT-VGA-1024+ 1024 X 768 IN 256 COLORS. $199.95 

MCT-MGEIO MONO MULTI I/O. IDE F/H CARD $129.95 

MCT-MGP MONOGRAPHICS/PRINTER CARD_ $49.95 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR $49.95 
MCT-EGA EGA CARD WITH 256K RAM. $149.95 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 


TOLL-FREE TECH SUPPORT H®® 


(W SEBQdte HARD DRIVE KITS 

mI*239 


s 269 


KITS INCLUDE HARD DRIVE, DRIVE 
CONTROLLER, CABLES & MANUAL 


[cW Seagate hard drives 

MB $ 199 MB $ 369 


MB $ 239 mb $ 529 


FORM 

MODEL 

SIZE 

FORMAT 

AVG. 

PRICE 

3-1/2” 

ST-125A 

21.4MB 

IDE 

28MS 

$219 

5-1/4" 

ST-225 

21.4MB 

MFM 

65MS 

$199 

3-1/2” 

ST-138A 

32.1MB 

IDE 

28MS 

$229 

3-1/2” 

ST-138N 

32.1MB 

SCSI 

40MS 

$259 

3*1/2" 

5T-138R 

32.1 MB 

RU. 

40MS 

$249 

5-1/4" 

ST-238 

32.7MB 

RLL 

65MS 

$219 

5-1/4" 

ST-251-1 

43.1MB 

MFM 

28MS 

$249 

3-1/2” 

ST-157A 

41.6MB 

IDE 

28MS 

$239 

3-1/2" 

ST-1S7N 

48.6MB 

SCSI 

40MS 

$299 

5-1/4” 

ST-277-1 

65.5MB 

RU. 

28MS 

$289 

5-1/4” 

ST-4096 

80.2MB 

MFM 

28MS 

$569 

5-1/4” 

ST-296N 

84.9MB 

SCSI 

28MS 

$369 

3-1/2” 

ST-1102A 

81MB 

IDE 

19MS 

$429 

3 - 1 /r 

ST-1144A 

125MB 

IDE 

19MS 

$529 

3-1/2” 

ST-1201A 

180MB 

IDE 

15MS 

$799 


NOTE 3-1/2" MODELS REQUIRE ST-MHW TO MOUNT IN 5-1/4" SLOT 


$0095 

1.44MB Cl 

HIGH DENSITY 
3-1/2” DRIVE 

• 80 TRACKS • 135TPI 

• READ AND WRITE 720K DISKS, TOO 

• INCLUDES ALL NECESSARY MOUNTING HARDWARE 

FDD-1 .44X BLACK FACEPLATE ..$99.95 

FDD-1. 44A BEIGE FACEPLATE.„. $99.95 

MF355A 3-1/2" MITSUBISHI 1.44MB. BEIGE.$129.95 

MF355X 3-1/2" MITSUBISHI 1 44MB, BLACK.$129.95 

FDD-360 5-1/4" DOUBLE SIDED DD 360K .$69.95 

FD-55B 5 1/4* TEAC DOUBLE-SIDED DD 360K .$89.95 

FDD-1 2. 5-1/4" DOUBLE-SIDED HD 1 2M. $89.95 

I FD-55GFV 5-1/4* TEAC DOUBLE SIDED HD 1 2M $99.95 A 
■B9BB1 

BARGAIN HUNTER'S CORNER 

WHILE SUPPUES LASTI 

40Mb 28ms <^5 9QQ 
HARD DISK 
WITH 

WESTERN DIGITAL CONTROLLER 

INCREDIBLE SAVINGS ON TWO OF OUR MOST POPULAR 
HARD DISK COMPONENTS! 

• INCLUDES FAST WD1006V-MM2 FLOPPY/HARD DISK 
CONTROLLER WITH 8K LOOK-AHEAD TRACK CACHE 

• SEAGATE 40MB 28MS HARD DISK DRIVE 

• ALL NEW COMPONENTS - NO REFURBS! 

• BACKED BY OUR 1 YEAR WARRANTY 

^HDKIT40 .... $299.00 


CUSTOMER SERVICE 800-538-5001 
TECHNICAL SUPPORT 800-538 5002 

S LOCAL/INTERNATIONAL 408-559-1200 
BBS (9600/2400/1200) 408-559-0253 


TOLL-FREE FAX ORDERS 

800-538-5005 


TOLL-FREE S00 m 53S m 5000 

MON.-FRI. 7 A.M. TO 5 P.M., SAT. 9 A.M. TO 3 P.M. 


Circle 6 on Inquiry Card (RESELLERS: 7). 


II INF IQQ1 • R YT F All 


















































































SOME ASSEMBLY REQUIRED 



Listing 3: The functions for finding and adding words to the trie , 

(a) Function FlndWord(w:string [1. *n] of characters) : Let'terNedePointer; 

[This function will find the right leaf corresponding to a path from 
the root to the nth character of w.) 
var 

CurrentUode :LetterKodePo inter; 

CurrentLevel:integer; 
begin 

Set CurrentNode to the roof corresponding to w[l]* 

CurrentLevel:=2; 

StillSearching:=true; 

{Vfe are now at a list of the branches at CurrentLevel.) 
while w[CurrentLevel] is not past the end of the word do begin 
Scan along this list started by CurrentNode until the letter 
corresponding to v[CurrentLevel] is found* 

If the letter is found, then set CurrentNode to the down pointer 
here. Increment CurrentLevel, 

Otherwise, exit* 
end; 

if the loop exits because it finds the leaf of the last letter, 
return this leaf, 
else return nil; 
end; 

(b) Function AddVord(w:string[1,,n] Of characters):LetterNodePointer; 

{This function will add a word. It is similar to FindWord, except it 
will insert new nodes.} 

var 

CurrentNode: Let terNodePo inter; 

CurrentLevel:integer; 
begin 

Set CurrentNode to the root corresponding to w[l]. 

CurrentLevel:=2; 

StillSearching:-true; 

{We are now at a list of the branches at CurrentLevel.} 
while w[CurrentLevel] is not past the end of the word do begin 
Scan along this list started by CurrentNode until the letter 
corresponding to w[CurrentLevel] is found* 

If the letter is found, then set CurrentNode to the down pointer 
here. Increment CurrentLevel, 

Otherwise, add the correct letter and the rest of the word, 
end; 

when the loop exists because it finds (or adds) the leaf of the last 
letter, return this leaf. 

end; 


NODE STRUCTURES 


a) 

J -n| 



Ll -1 i—i—i i -ii. 

T- Pointer to 
next node 

b) 

1 —*— ' 

Value 



os— j : . : : =ii m 

p mrnam^M E3 u^mmm 

l 

L Pointer 
down 

Pointer to 
next node 

Leaf Letter stored 
Boolean in node 

Figure 3: (a) The packing structure for a list node: 22 bits for the pointer and JO for 
the value * (b) The packing structure for a letter node: 3 bytes for a pointer > a bit for a 
Boolean t and a byte to hold a character. 


continued from page 322 

valuei values values . * * value fl stop- 

value 

This can save plenty of space, but it is not 
easy to add and remove values when the 
index is being constructed or updated. 
The lists can also easily grow into each 
other as new values are added, and the 
program must be able to repack them— 
another bit of complexity. In my index, 
there are over 35,000 of these continual** 
ly changing lists, and it just doesn’t make 
sense to try and keep track of the begin¬ 
nings and ends of these lists as they 
merge into each other. On the other 
hand, if you are indexing a CD-ROM and 
the lists will never change, a simple 
string of values is quite appropriate. 

Memory Management 

For each of the three major structures of 
this index application, the program uses 
data structure nodes that include point¬ 
ers, and these nodes are allocated as 
needed. It is possible to use the native 
malloc or new functions to create new 
nodes on the fly, but this is often very 
slow because these memory allocation 
routines must maintain many system- 
wide tables* 

This implementation does its own 
memory management for the sake of 
speed. At the beginning of the program, 
a new memory block is built for each of 
the three sections* Large segments of 
memory are allocated in one step and 
broken up into nodes by the implementa¬ 
tion* The pointers are not absolute but 
simply measure the offset from the be¬ 
ginning of the memory chunk. On one 
hand, this slows down the program, be¬ 
cause looking up a value at a pointer can¬ 
not happen until the relative location of 
the pointer can be converted in the real 
location in memory. On the other hand, it 
makes node allocation much faster. 

The memory chunks are initialized by 
filling them with a chain of empty nodes 
of the appropriate size* One of the point¬ 
ers in each node points to the next empty 
node in the chain. When a new node is 
required, the program calls its own inter¬ 
nal memory allocation routine, which 
pulls off one of the nodes from the front 
of the list. When a node becomes free, it 
is placed at the front of the list. This 
primitive form of garbage collection 
manages and recycles memory by using 
the actual structures. 

Limiting the List 

The current implementation of the pro¬ 
gram stores only the uppercase version of 
the words (recall that there are only 26 
roots in the trie). Lowercase letters are 


412 BYTE * JUNE 1991 







































SOME ASSEMBLY REQUIRED 


Listing 4: (a) The function for adding a file number to the list of files found 
with a keyword and fb) the function that indexes a file , 

(a) Procedure AddValue(LtstStart rLlstNodePointer; value: integer); 

{A file Is given a number. This function adds this number to the 
list in the correct! sorted order.) 
begin 

Sc anningPointe r'= Lis tStart; 

while Value is less than the value at the node pointed to by 
ScanningPointer do 

SoanningPointer: =Scann ingPo inter. next; 

If the value is already there! do nothing. 

Otherwise, Allocate a new node and insert it here. 

Move the pointers. 

end; 

(b) Procedure DoFile(filename:string); 

{Opens up the file and adds all their words to the structures.} 
van 

wl:string;{The Word.} 

Loc ation:LetterNode Pointe r; 
begin 

Add the filename to the filename structure by breaking it up into 
the path names and using AddFileName. 

Open up filename; 

Set FileNumber to a new number from the file number structure; 
while the end of the file has not been reached do begin 
Set wl to the next word; 

Convert it to Uppercase; 

Location:=AddWord(wl); 

Call AddValue with the down pointer at Location and File Number, 
Note that the down pointer here is now pointing in the list 
structure. 

end; 

end; 


converted into their uppercase equiva¬ 
lents, and punctuation and other non-let¬ 
ter characters are converted into spaces. 
This substantially reduces the keyword 
list size by increasing the redundancy in 
the sources. A function it adds is that the 
searches do not need to be case specific. 

Even with all the efficiencies built in, 
the index may be too large to be efficient. 
A smaller index means a less precise in¬ 
dex, but if compactness is what you want, 
it can be done by not including some en¬ 
tries. One good way of thinning the list is 
to leave out words that appear in most of 
the files—say, greater than 50 percent of 
them. When that threshold is reached, 
the word gets deleted. This leaves out 
many glue words that have grammatical 
meaning but provide little information 
(e.g., the , down , have, and almost). 

Another way to reduce the keyword 
list is to compress similar entries into 
one. The disadvantage of this technique 
is that the ambiguity must be resolved 
when the word is looked up, and the re¬ 
turning filenames must be searched to 
see if they really contain the correct 
word. For an extreme example of this 
technique, only the first letter of each 
word would be stored. The words slow 
and sanguine would be converted into s. 
The index would be very small—26 en¬ 
tries—but when it came time to look up 
slippery t the index would return a list of 
files that contained at least one word be¬ 
ginning with the letter s. Obviously, an 
extreme such as this would not be very 
useful, but a conservative application of 
this method can produce a useful index. 

This index program has several pa¬ 
rameters for controlling the size of the 
index. The parameters set minimum and 
maximum bounds on the length of the 
words that are stored. There are many 
small words like and , or, a , and the , 
which are used repeatedly in almost all 
files. Setting the minimum word length 
to four characters removes these. 

The maximum word count can also af¬ 
fect the size of the index in different ways 
depending on how the program deals 
with larger-than-normal words. The pro¬ 
gram can be set to truncate long words or 
to break them into overlapping (or non¬ 
overlapping) chunks. For example, if the 
maximum word length is set to three 
characters, the word Carter is stored as 
CAR if you choose to truncate. If you 
choose the overlapping option, it is 
stored as CAR , ART , RTE , and TER . If 
you choose the nonoverlapping option, it 
is stored as CAR and TER. Naturally, 
when the words are truncated, informa¬ 
tion is lost. ( FOOTBALL and FOOT- 
ODOR index as the same word if the 


maximum word size is set to four letters.) 

An advantage of using a trie for the 
word list is that you can easily find words 
that begin with a specific prefix by find¬ 
ing the roots underneath the prefix. That 
means you can easily search for all words 
that begin with post. The subtree con¬ 
tains post, postal, post office, and many 
others. Many hashing schemes lose the 
information about the structure of the 
words, because they are tuned to give an 
even distribution. 

Freely Available 

A working version of this indexing pro¬ 
gram is available on BIX or in a variety of 
formats (see page 5 for details). The 
source code is about 10,000 lines of 
Think Pascal for the Macintosh. Anyone 
who wishes to port the code to another 
system must pay particular attention to 
the memory allocation routines. It is sub¬ 
stantially easier to deal with large blocks 
of memory on the Macintosh than on 
DOS machines. My 5-MB system will 
build an ISOGK-byte index without much 
problem. This amount of memory is be¬ 
coming more common, so I did not try to 
save any more by making the structures 
more efficient. Implementing the pro¬ 


gram on a smaller system without virtual 
memory will require building in some 
swapping of structures to disk or using 
tighter structures. Implementing it under 
another operating system also requires 
modifying the file access routines. 

This index system is nearly complete, 
but it is by no means finished or perfect. 
For further reading, see The Design and 
Analysis of Computer Algorithms (Aho, 
Alfred; Hopcroft, John; and Ullman, 
Jeffrey. Reading, MA: Addison-Wesley, 
1974). It is possible to use other algo¬ 
rithms (e.g., hashing) to build smaller 
indexes, but they would probably have 
some degradation in performance. It is 
also possible to add a third pointer to the 
alphabet trie to turn the list of letters at 
the same level into a binary tree. This 
would certainly speed things up, but at 
the expense of memory . There are many 
other possibilities for the optimal trade¬ 
off between speed and space, but this 
is an exercise left for the ambitious 
reader, m 


Peter Wayner is working toward a Ph,D. 
in computer science at Cornell Univer¬ 
sity, You can contact him on BIX as 
"pwayner . J * 
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PRINT QUEUE 



HUGH KENNER 


A Passage from India 

East meets West on the level plane of mathematics, 
as described in the biography of an Indian genius 



I n A Mathematician *s Apology 
(1940), intensely personal though it 
plainly is, G. H. Hardy discloses 
next to nothing about himself. So, 20 
years after Hardy's death, to orient 
readers of a fourth printing, his 
friend C. P. (“Two Cultures 1 *) Snow 
supplied a biographical foreword. And 
since Handy once said that discovering 
Ramanujan was “the one romantic inci¬ 
dent in his life, 1 * Snow gave eight pages 
to the Ramanujan story. His 2000“word 
version is the one most nonmathemati¬ 
cians know. In its mythic simplicity it 
has proven pretty hard to forget. 

Briefly: A 25-year-old clerk in Ma¬ 
dras, India, nearly devoid of formal edu- 
cation, mails 10 handwritten pages to 
G. H. Hardy at Cambridge. The package 
arrives early in 1913. The covering letter 
requests Hardy’s opinion of some mathe¬ 
matical discoveries. All the rest of the 
sheets are crammed with theorems, 

“most of them wild or fantastic-looking, 
one or two already well-known, laid out 
as though they were original. There were 
no proofs of any kind.” Hardy, at 36 al¬ 
ready world famous, was routinely pes¬ 
tered by cranks. Therefore, he shrugged 
and resumed his usual routine: check the 
cricket scores in the Times, do 4 hours* 
work, lunch lightly, play some tennis. 

But the letter nagged at him, and that 
evening he thought it worth showing to 
his colleague and collaborator, Edward Littlewood. 

“Before midnight they knew, and knew for certain. The 
writer of these manuscripts was a man of genius.” (Hardy 
would later class Ramanujan's natural gifts with those of Gauss 
and Euler; of one group of unproven theorems he remarked, 
“They must be true because, if they were not true, no one 
would have the imagination to invent them. 11 ) So Ramanujan 
must be brought to England! And Hardy went into action. 

The rest is lamentably brief. Ramanujan arrived in April 
1914. Hardy had to teach him math elements English school¬ 
boys learned in the upper forms. But soon they were in collabo¬ 
ration: “Five papers of the highest class." At 30, Ramanujan 
was a Fellow of the Royal Society, a Fellow of Trinity. Then he 
came down with tuberculosis. “It was difficult, in war-time, to 
move him to a kinder climate. " So he shriveled in English hos¬ 
pitals till war's end, then took a boat home, to die. 


(Hardy would visit his wasting protege in a Putney hospital. 
One day he was fumbling for small talk: “The number of my 
taxi-cab was 1729. It seemed to me rather a dull number.” And 
Ramanujan: “No, Hardy! No, Hardy! It is a very interesting 
number. It is the smallest number expressible as the sum of two 
cubes in two different ways! ”) 

You can see why that*s held the attention even of readers 
whom a whiff of algebra can stun. Why Ken Russell never 
made a film version is unclear. (Perhaps for lack of someone to 
play Hardy? Leslie Howard was a look-alike, but he’s long 
dead.) More important: Why did no one, in all these years, ever 
undertake a book-length expansion? Well, Robert Kanigel has; 
and it’s a pleasure to report that The Matt Who Knew Infinity: A 
Life of the Indian Genius Ramanujan (Charles Scribner's Sons, 
1991, $24.95) is in the "1729" class: the most luminous ex¬ 
pression ever of two three-dimensional lives along both per- 
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sonal and professional axes. Asa presentation of genius inter- 
acting with genius, I've seen nothing to compare with it. 

The theme of interaction stimulates KanigeL His Apprentice 
to Genius, subtitled The Making of a Scientific Dynasty, details 
the web of relationship—sponsor, colleague, apprentice—in a 
front-rank biology lab. And Hardy did all his best work in col¬ 
laboration. (Forced to listen to some pompous bore, he would 
say to himself, “Well, I have done one thing you could never 
have done, and that is to have collaborated with both Little wood 
and Ramanujan on something like equal terms.”) 

Call him “Rah-MAH-na-jun,” the stress on that second syl¬ 
lable very light. Situate him a thousand miles south of the Gan¬ 
ges, in Kumbakonam, where they wove silk saris and detailed 
fine metalwork, and supported a fine English-language high 
school, to which he was admitted at age 10. His parents eked 
out meager funds by boarding college students, whom he'd pes¬ 
ter for math books from the college library. By 13 he'd mas¬ 
tered a trig text and somehow glimpsed 
something that it didn't offer: That trig 
functions are more than line ratios; they 
emerge from infinite series. 

And at 16 Ramanujan came upon a 
magic book: G. S. Carr's Synopsis of El¬ 
ementary Results in Pure and Applied 
Mathematics : simply, some 5000 theo¬ 
rems—known results—so arranged that 
if you understood, say, the first 47, you 
were ready to tackle number 48. There 
were no proofs; the thing was meant sim¬ 
ply as a cram-book for the notorious 
Cambridge math exam, the Tripos, one's 
ranking in which could shape one's ca¬ 
reer for life. Ramanujan set out to work, 
his way through it, devising methods— 
and notation—as he went along. By 20, when his refusal to 
bother with anything but math had flunked him out of two col¬ 
leges, he'd accumulated much of the famous notebooks from 
which he’d skimmed what he sent to Hardy: on hypergeometric 

series, continued fractions, singular moduli_He was short, 

and squat, and bulky like a sumo wrestler. And jobless. 

As to how we know all this, and much, much more—well, 
anyone who wants insight into the methodology of a solid job 
should study Kanigel's source-notes. His narrative is woven 
from many dozen sources, including much gleaned during five 
weeks in South India. (“I toured the house in which he grew up, 
participated in opening exercises at his alma mater, wandered 
through the grounds of the temple in Namakkal to which he 
came at a turning point in his life, and saw the room in which he 
died in Madras.”) He even talked with Ramanujan's very aged 
widow. 

And if India is a strange country, so is England; hence, much 
of the story's tension. So a 50-page minibiography of Hardy lo¬ 
cates him in Britain's class and academic structure, where he's 
in some ways as much of an oddity as his Brahman protege was 
in India. 

Ramanujan indulged “in mystical disquisitions that few 
understood, and in mathematics that no one did.” And Hardy? 
Blessed with gorgeous good looks, yet “to his own eyes so re¬ 
pulsively ugly” he couldn’t bear a mirror, “Always, he kept the 
world at bay. The obsession with cricket, the bright conversa¬ 
tion, the studied eccentricity, the fierce devotion to mathemat¬ 
ics—all of these made for a beguiling public persona, but none 
encouraged real closeness.” 

Hardy was proud to claim that not a particle of his math— 
“real” math, and rigorous—was even remotely “useful.” No, 
it was solely art. And after two eminent Cambridge mathemati¬ 
cians had brushed aside written appeals from Ramanujan, it 


was Godfrey Harold Hardy who said yes. 

Which brings us to another strength of Kanigel's book, that 
he’ll not omit equations from his pages, nor shirk the task of 
helping his reader understand why such things fired the passion 
of his two heroes. You'll not learn number theory from the 
book, but you’ll learn, via specific instances, what it's about, 
and gather how it might consume someone's life. Contrast the 
strategy of bubbly popularizers like Pamela McCorduck, plac¬ 
ing human color in the foreground, hiding technicalities under 
any handy rug. No, the technicalities were what these persons 
lived for; there's no evading that, short of settling for melo¬ 
drama. 

A quotable instance: “Proof is no mere icing on the cake. 
Take the sequence of integers 31, 331, 3331, 33331, 333331, 
3333331. Each is a prime number. So is the next in the se¬ 
quence. Have we hit upon some hidden pattern? No, the pattern 
self-destructs with the next in line,” which is divisible by 17. 

“A mathematician with an insufficiently 
ironclad proof is a little like the police 
lieutenant in the movies, convinced of 
the butler’s guilt but brought up short by 
his boss's caution, Yeah t but that won f t 
convince a jury, ” 

And Ramanujan in his notebooks 
“had proclaimed a thousand versions of 
the butler did it ” Most of the time he was 
right, and the butler had done it. But, so 
Littlewood remarked, "the clear-cut idea 
of what is meant by a proof... he perhaps 
did not possess at all.” Luckily, Hardy's 
insistence on rigor “had sent him off al¬ 
most sitiglehandedly to reform English 
mathematics.” He had told Bertrand 
Russell how happy a real proof made 
him: “If I could prove by logic that you would die in five min¬ 
utes, I should be sorry you were going to die, but my sorrow 
would be very much mitigated by pleasure in the proof.” So, 
“Ramanujan, Intuition Incarnate, had run smack into Hardy, 
the Apostle of Proof. ” 

And, "In what, in some ways, was his greatest achievement. 
Handy brought Ramanujan mathematically up to speed without 
muzzling his creativity or damping the fires of his enthusiasm. 
It would have been easy to sniff at his shortcomings and duti¬ 
fully correct them, like a bad editor who crudely blue-pencils 
his way through a delicate manuscript. But he knew that Ra¬ 
manujan's insight was rarer by far than even the most formida¬ 
ble technical mastery.” 

For math is not a deductive art. It checks its intuitions by 
deduction. But you need the intuition. You need a theorem to 
prove in the first place. Some of Ramanujan's are still being 
worked on. 

His miserable last years are tactfully handled; the epilogue is 
wise in locating on the map of learning the importance of what 
we've read. And everywhere, the story C. P. Snow outlined is 
enhanced by countless new details. For instance, take the 
“1729” anecdote. In what two different ways can we express 
that as the sum of two cubes? Snow omits to tell us; Kanigel 
doesn't. Try 12 3 and l 3 , or else 10 3 and 9 3 . A proof that 1729 is 
the smallest such number may be left (Hardy would have said) 
as an exercise. ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. He writes for publications ranging from the New York 
Times to Art & Antiques. His recent books include Mazes and 
Historical Fictions. He can be contacted on BIX as “hkenner. ” 
Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane , Peterborough , NH 03458 . 
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STOP BIT 

Windows of 
Vulnerability 


O ver the past five years* the disabled have en¬ 
joyed a new electronic independence in the 
form of the personal computer. We achieved 
an electronic bill of rights (see “Opening 
Doors for the Disabled" in the August 1990 
BYTE), Asa person who is legally blind, I believe that 
some of this newly obtained and hard-won freedom is 
in danger of being revoked in the name of the graphical 
user interface (GUI). To retain this freedom* wc need 
to take some bold steps toward adaptation. 

Thousands of blind* deaf, and physically handi¬ 
capped people now benefit 
from many forms of adap¬ 
tive technology, including 
speech synthesis, large- 
print processing, braille 
desktop publishing, TDD 
modems* voice recognition, 
and custom switches. The 
sad fact, however* is that 
almost none of this exotic 
hardware and software is GUI-compatible. 

According to the World Institute on Disability in 
Oakland, California, there are over 1.7 million blind or 
severely visually impaired Americans. Unfortunately, 
the talking hardware and software products used by the 
blind to access computers work in a text-only mode and 
are mute if you use graphics. 

The implementation of GUIs and GUI-related appli¬ 
cations may actually benefit some groups (e,g. t the 
motor-disabled* who do not usually thrive in a key¬ 
board-intensive environment). However, GUIs may ef¬ 
fectively lock the blind out of future personal comput¬ 
ing* because currently there is no method to add voice 
synthesis to graphics. 

Speech-synthesis systems allow the blind user full 
access to every byte on the screen* but they are power¬ 
less to describe icons, images, and complex graphics. If 
the GUI becomes the accepted standard for all com¬ 
puter software, the blind will be confined to using only 
specially written talking programs* and they will grad¬ 
ually pursue a path away from the mainstream. And 
they may not be on this road alone. 

Hundreds of thousands of learning-disabled people 
also find graphics confusing, and a picture does not 
mean the same thing to everybody. Does that cylinder 
at the bottom of your screen mean a “trash can" or a 
“coffee cup"? This question may sound ridiculously 
simplistic* but it is a valid issue for those with learning 
disabilities. Even if the user is not learning-disabled, 


every person does not interpret pictures in the same 
way, and adding speech to GUIs could help learning- 
disabled users solve this problem. 

The use of a mouse for GU l systems also may present 
a potential stumbling block to those with dyslexia, be¬ 
cause dyslexics often have a difficult time with eye- 
hand coordination. Therefore, does the adoption of 
GUI systems mean the end of personal computing for 
the learning-disabled as well? 

Just as Scrooge was given a second chanee* this slate 
of affairs does not have to spell disaster, and there are 
many ways to avoid this potentially gloomy future. If 
we take the time to adapt the GUI for the disabled, the 
future is undoubtedly one we can all look forward to. It 
is essential that hardware and software companies do 
such adaptation, especially if they want to market their 
products to the federal government. Section 508 of the 
Federal Rehabilitation Act states that no vendor can 
market to the government unless its equipment is fully 
accessible to the disabled community. 

It won't take a great deal of effort to implement this 
all-important adaptation process. For example* the 
mouse was a lonely creature until it became an accepted 
standard among software developers. Atl it took was 
the writing of some device drivers and the generation of 
extra code in the application to make the rodent come to 
life. A speech synthesizer is just another device that, 
with major vendor support, would rapidly become an 
industry mainstay. 

You can configure a speech synthesizer to emulate a 
parallel or serial port. For these devices to become 
widely accepted, software developers need only write 
code to support them. Programmers could write soft¬ 
ware with built-in voice labels for icons. The disabled 
could then enjoy the power and flexibility that voice- 
accessible GUIs have to offer. This type of environment 
for the disabled would forever slam this potential win¬ 
dow of vulnerability. ■ 


Joseph J. Lazmro is the cofounder of Talking Computer 
Systems in Watertown, Massachusetts. He is currently 
project director for the adaptive-technology program at 
the Massachusetts Commission for the Blind in Boston. 
You can reach him on BIX as "lazzaro, ” 

Stop Bit is a forum for informed opinion on personal com¬ 
puting topics . The opinions expressed are those of the au¬ 
thor and not necessarily those of BYTEYour contributions 
and comments are welcome. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458. 
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Automated Test 



You can automate your 
system with 30-year old 
technology, 
or... 



Process Control 


itJLJ 



Chromatography 




Analytical Chemistry 


Audio and Vibration 



BRING IT TO LIFE WITH LABVIEW 2 


i Tired of wrestling with cryptic text-based programming languages? 
Then make the switch to LabVIEW 2 on the Macintosh. 

LabVIEW 2 is the most celebrated application software for data 
acquisition and instrument control. It recently won the MacUser 
magazine Editors' Choice award. Five years ago, LabVIEW 
introduced the combination of front panel interfaces and graphical 
programming. Today, engineers and scientists around the world use 
LabVIEW 2 for a broad spectrum of applications. 

Unlike other graphical packages, LabVIEW 2 does not sacrifice 
power and flexibility for ease of use. With LabVIEW 2, you quickly build 
block diagram programs and add your own blocks to expand upon our 
libraries. You also create front panel user interfaces and import pictures 
to customize the panels. Yet LabVIEW 2 virtual instruments run as quickly 
as compiled C programs. Call us to find out how LabVIEW 2 can bring 
life to your system. 


For a free LabVIEW 2 Demo disk, call: 
(512)794-0100 or 
(800)433-3488 
(U.S. and Canada) 
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“ INSTRUMENTS 

The Software is tbe Instrument * 

6504 Bridge Point Parkway 
Austin, TX 78730-5039 


Circle 209 on Inquiry Card. 


©National Instruments Corp. 1991. 












































































































easy-to-read screens 


and hard drives in notebook'size PCs. 


THE NEW 
TANDY 2810 HD 
NOTEBOOK PC, 


Pro g* am Maniitpcr 


Wifitlciw MrJ|i 


a m w 

r eamrtal Moljepad Wvooidot 


DflikMa 


PERFORMANCE IN A 6.7-6. PORTABLE 


the world's first laptop computer. We went on to engineer built-in software, 


286 Power 
fhe HQC2H6 micro 
pracvssnr runs ar 
i 6 MHz hr speed- 
u i rensj ve applicat-tons 
like Micnysoft® 
Windows, 


VGA Graphics 
"Brilliant clarity with 
640 x 4tiQ graphics and 
a sfiurp 16/32-gray sen If. 

Built-In Hard Drive 

20 megabytes of interna/ 
srnmpc tor rapid access, plus 
a 3,5" 1.44MB floppy drive. 


MS-DOS® 4*01 

The linear version of 
MS-DOS (4.01) comes 
already installed on 
the built-in hard drive. 


DeskMate ^ 1 Interface 
The DeskMnte Graphical 
User Interface with ten 
applications is instated tm 
the bard drive hr Instant - 
on ease of use. 

Resume Mode 

Lets you shnr oft and 
come back right where 
you left off—also shuts 
down automatically to 
save battery life. 


External Support 
Attach a 101 key key¬ 
board t a VGA color 
monitor, a printer, an 
external floppy drive 
and mote. 

I MB Memory 

Expandable to 
five megabytes. 


LAPTOPS...WE STARTED IT ALL 


sbSbbb In 1983, we introduced 


Continuing our tradition of innovation, the Tandy 2810 HD is a lightweight laptop for heavy 
use—at the office, at home, or on the road. With extremely durable construction, it’s built for 
travel—but it can also support a full-size keyboard and f§m-*mir 

monitor for true desktop power. AT® compatibility, A g S flOCA 

stunning VGA graphics and DeskMate® productiv- jfiM 

ity software. Only at Radio Shack. Again. TECHNOLOGY 

Radio Shack is a division of Tandy Corporation. Microsoft and MS-DQShicensed from Microsoft Corp. AT/Reg. M IBM Corp. 


Circle 269 on Inquiry Curd. 

































